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and  the  Board  of  Investments  will  minimize 


rhe  Department  of  Natural  Resources 
uid  Conservation,  the  Montana  Power 
rompany,  the  Department  of 
Commerce — Board  of  Investments  and 
he  Office  of  Public  Instruction  have 
"ormed  a  public/private  partnership  and 
le  veloped  a  program  to  provide  up-front 
:ash  to  identify  and  install  erKrgy  and 
noncy  saving  improvements  in  Montana 
Khool  buildings.  The  improvements 
;an  range  from  lighting  projects  to 
■cplacing  a  boiler. 

E = mc^  program  is  the  solution  to  rising 
;nergy  costs  in  Montana  schools. 
E  =  md  is  an  equation  that  .stands  for 
EFFICIENCY  =  managing  costs 
larefully.  The  E=mc^  program  has  five 
main  elements. 


ENERGY  USE  EVALUATION 

REVIEW  OF  EUE 

TECHNICAL  ASSISTANCE 
STUDY 


REVIEW  OF  TA 
nNANCING  PACKAGE 


the  administrative  burdens  placed  on  the 
school. 

If  you  would  like  to  learn  more  about  the 
E=mc^ program,  or  if  you  have  questions, 
call  Connie  Onstad  ax  444-6777. 


DN  RC  OfFers  VideoT^pes  For 
Builders  Operators 

The  Energy  Division  of  the  Department 
of  Natural  Resources  and  Conservation 
(DNRC)  has  established  a  lending  library 
of  videotapes  that  are  bene  fie  iai  to  owners 
and  operators  of  commercial  and 
institutional  buildings.  We  have  recently 
added  12  new  tapes  to  our  collection, 
including  topics  such  as  energy  efficient 
lighung.  elccuic  motors  and  applications 
of  all-air  and  all-water  HVAC  systems. 
The  new  tapes  are  indicated  on  the 
enclosed  brochure.  Other  tapes  available 
offer  informauon  on  air  conditioning 
systems,  boilers,  steam  systems,  and 
HVAC  systems. 

The  videotapes  are  offered  at  no  cost  to 
Montaru  residents.  One  or  two  tapes  may 
be  borrowed  for  up  to  two  weeks  with  the 
order  form  on  the  hack  of  the  enclosed 
"brochure.  To  obtain  forther  information 
contact  Kerry  Campbell  at  444-6760. 
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Inside... 

The  Department  of  Natural 
Resources  and  Conservation 
welcomes  you  to  Energy  Source. 
This  periodic  bulletin  focuses  on 
energy  marugement  in  commer- 
cial buildings.  In  this  edition,  we 
discuss: 

•  Greet  Falls  High  School  boiler 

•  Group  relamping 

•  Filters  on  HV  AC  equipment 

•  Maintenance  of  controls 

•  NATAS 

•  Results  of  the  reader  survey 

•  Upcoming  events 

•  Videotapje  library 

Funding  for  this  issue  is  provided 
by  the  Department  of 
Energy.  Address  your 
correspondence  to: 

:/,  • 

Peggy  Nelson 

Department 
of  Natural 
Resources  and 
Conservation 

1520  East 
Sixth  Avenue 

Helena,  MT 
5%20-2301 

444-6697 
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Four  Year  Payback  Is  Projected 

Great  Falls  School  Installs 
High  Efficiency  Boiler 

The  Great  Falls  School  District  expects  to  achieve  approximately  a  17.6 
percent  return  on  investment  on  the  new  250-horsepowcr,  dual-fuel  boiler  it 
recently  installed  at  the  Great  Falls  High  School. 

The  new  boiler,  which  burns  either  natural  gas  or  fuel  oil,  replaced  the 
school's  two  operating  boilers,  according  to  Nobby  Johnson,  district  super- 
visor for  buildings  and  grounds.  The  old  brick  refractory  boilers  were 
installed  in  the  1930s  and  had  fallen  in  efficiency  to  around  40  or  50  percent. 

The  new  boiler,  built  by  the  Cleaver-Brooks  Company  of  Milwaukee, 
Wisconsin,  was  installed  in  January  1989.  It  has  a  f)erformance  rating  of  84 
percent  on  natural  gas  and  about  85  to  86  percent  on  a  mixture  of 

No.  5  oil  blended  with  18  percent  No.  1  oil,  Johnson  said. 


The  total  cost  of  the  project 
was  $190,000.  The  district 
(Continued  on  Page  2) 
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Great  Falls  School  (continued) 

received  a  $90,000  Institutional 
Conservation  Program  grant  from 
the  Department  of  Natural  Re- 
sources and  Conservation  (DNRC) 
to  help  pay  for  the  purchase  and  in- 
stallation of  the  boiler. 

The  payback  on  the  job  is  expxxrted 
to  be  between  three  and  four  years. 
Johnson  said  that  "the  payback  was 
extended  because  of  $130,000  in 
construction  work  needed  to 
renovate  an  old  coal  storage  bin  to 
house  the  new  boiler."  The  new 
boiler  is  approximately  22  feet  long 
and  6  feet  wide.  He  said  it  was  too 
big  to  fit  into  the  high  school,  so  a 
separate  facility  had  to  be  built  in 
the  coal  storage  bin  under  the 
parking  lot.  This  involved  cutting 
off  the  top  of  the  storage  bin  and 
pouring  concrete  around  the  sides 


of  the  coal  bin.  A  roof  was  then 
added.  Johnson  estimated  the 
payback  without  the  installation 
costs  would  be  "about  two  years." 

"It  might  seem  that  $130,000  is  a  lot 
for  the  construction  costs  to  get  the 
new  boiler  in  the  school,"  he  said, 
"but  older  schools  and  institutions 
will  find  that  when  boiler  replace- 
ment time  comes,  it's  going  to  take 
some  engineering  and  creativity.  I 
don't  think  that  amount  is  so 
unusual  in  this  kind  of  situation." 

Current  savings  data  indicate  the 
district  will  save  around  $31,600  a 
year  in  gas  and  oil  costs  compared 
to  fuel  costs  from  operating  the  old 
boilers.  That  is  an  approximate  23 
to  24  percent  reduction  in  heating 
costs,  he  said. 

Johnson  attributes  part  of  the  pro- 
ject's success  to  the  design  work 


and  technical  analysis  performed 
by  Drapes  Engineering  of  Great 
Falls.  James  Talcott  Construction, 
Inc.  of  Great  Falls  installed  the 
boiler.  As  part  of  the  job,  the  con- 
densate return  line  and  steam 
supply  lines  to  the  building  were 
retained,  but  a  new  boiler  feed 
pump  was  installed. 

During  this  year's  bitter  cold  in 
February,  Johnson  said  it  cost 
$6,829  to  heat  the  high  school  with 
the  new  boiler.  It  would  have  cost 
$14,471  to  heat  the  building  for  the 
month  with  the  old  boilers.  DNKC 
data  indicate  the  new  boiler  cut  the 
district's  Btu  usage  per  square  foot 
per  degree  day  in  February  from 
11.8  in  1988  to  3.9  this  year. 

Based  on  a  story  featured  in  Energy 
User  News,  August,  19S9. 


Group  Relamping:  Is  It  Right  for  Your  Building? 


Most  building  operators  have  heard 
of  group  relamping,  but  they  may 
not  know  all  of  its  benefits.  For 
many  large  offices,  warehouses,  or 
retail  stores,  group  relamping  is 
often  the  most  economical  way  to 
maintain  a  lighting  system  and 
keep  energy  costs  low. 

Why  consider  group 
relamping? 

Decreased  Labor  Costs.  Replacing 
lamps  as  they  burn  out  can  be  very 
costly.  It  may  take  up  to  30  minutes 
per  lamp  to  get  all  the  equipment 
and  material  assembled.  Group 
relamping  can  require  as  little  as 
three  minutes  per  lamp. 

Increased  Buying  Power  for 
Lamps/Ballasts.  Ordering  lamps  or 
ballasts  in  large  quantities  can  yield 
significant  volume  discounts. 
While  large  purchases  can  be  made 
without  group  relamping,  valuable 
storage  space  is  often  lost  until  the 


lamps  or  ballasts  are  needed. 

Fewer  Interruptions  of  Building 
Occupants.  Group  relamping  can 
be  scheduled  during  holiday  or  non- 
working  p>eriods  when  tenants  don't 
have  to  be  disrupted.  Group  re- 
lamping doesn't  eliminate  the  need 
to  replace  burned  out  lamps  during 
business  hours,  but  it  substantially 
decreases  the  frequency. 

Easier  Cleaning  and  Replacement 
of  Fixtures.  While  lamps  are  being 
replaced,  the  fixtures  can  be 
cleaned,  old  yellowed  diffuscrs 
replaced,  and  other  repairs  made. 
Depending  on  the  cleanliness  of  the 
environment,  cleaning  may  only  be 
necessary  every  other  time  you 
replace  lamps.  Benefits  of  cleaning 
may  be  particularly  noticeable  in 
smoking  areas  or  if  the  building  has 
return  air  fixtures. 

Improved  Luminaire  Appearance. 
Group  relamping  means  all  lamps 


are  replaced  at  the  same  time.  This 
eliminates  having  old  blackened 
lamps  combined  with  new  bright 
lamps  or  cool  white  and  warm 
white  lamps  in  the  same  fixture. 

Elimination  of  Unnecessary 
Fixtures.  By  using  group  relamp- 
ing, average  lighting  levels  in- 
crease. Also,  it  may  be  possible  to 
maintain  the  desired  lighting 
levels  with  lower  output  lamps, 
removal  of  fixtures,  or  delamping. 
Any  one  of  these  strategics  would 
lower  energy  use  and  reduce  your 
utility  bill. 

Holu  frequently  is  relamp- 
ing needed? 

For  most  fluorescent  systems,  the 
best  time  to  group  relamp  is 
between  65  and  75  percent  of 
average  rated  lamp  life.  The  actual 
choice  depends  on  the  cleanliness 
of  the  environment  and  the 
amount  of  time  lamps  are  left  on. 


Dear  Readers: 

)       We  wish  to  thank  those  who  responded  to  the  survey  accompanying  the  June  Energy  Source.  We 
offer  Energy  Source  in  an  attempt  to  meet  the  energy  information  needs  of  Montana's  building 
operators.  You  are  a  diverse  group  and  we  need  input  to  help  us  meet  your  wide  range  of 
needs.  If  you  haven't  yet  responded  to  the  survey,  we'd  still  like  to  hear  from  you. 

Many  people  offered  suggestions  for  future  articles.  Some  ideas  mentioned  were  stories  on 
boiler  water  treatment,  boiler  control  systems,  electronic  motor  starters,  Q  tubes,  large  swamp 
coolers,  night  set-back  thermostats,  refrigeration  systems,  and  new  lighting  products  and 
strategies.  We  plan  to  feature  articles  on  several  of  the  topics  mentioned  as  quickly  as  we  can 
gather  current  and  reliable  information. 

We've  had  requests  for  a  general  timetable  of  our  upcoming  training  sessions.  We'll  soon  be 
setting  up  a  master  schedule  of  our  workshop  offerings  for  the  next  nine  months.  We'll  make 
this  overall  schedule,  including  tentative  dates  and  locations,  available  to  you  in  an  upcoming 
issue.  In  future  editions,  we'll  continue  to  highlight  each  series  of  workshops  as  it  approaches. 

A  few  people  expressed  concern  that  some  workshops  are  offered  only  in  western  Montana. 
We  try  to  spread  the  workshops  throughout  the  state,  so  that  folks  in  the  eastern  and  western 
regions  have  access  to  a  variety  of  training.  However,  the  Bonneville  Power  Administration 
often  sponsors  many  of  DNRC's  energy-related  workshops.  Bonneville  provides  us  with  funds 
to  conduct  training  regarding  electrical  conservation  only  in  its  service  area,  which  is  in  the 
western  part  of  the  state. 

Occasionally,  DNRC  receives  requests  to  hold  a  workshop  in  a  certain  locale.  We  like  to  respond 
to  these  requests  whenever  it's  possible.  However,  we  often  don't  have  the  budget  to  cover  the 
expenses.  It  would  help  if  the  party  requesting  the  workshop  could  provide  some  of  the  funds 
or  arrange  a  co-sponsor,  but  this  isn't  a  requirement.  Also,  the  workshops  would  be  more 
feasible  if  the  person  or  institution  with  the  request  can  guarantee  a  minimum  attendance  of  17 
to  20  people.  A  local  contact  can  be  very  helpful  in  making  workshop  arrangements  and 
encouraging  people  in  the  community  to  attend. 

The  survey  provided  DNRC  with  other  useful  information.  About  75  percent  of  the  respondents 
said  they  read  most  of  the  stories  in  almost  every  issue.  The  technical  tips  articles  seemed  to  be 
the  favorite,  with  stories  about  O&M  items  and  studies  about  conservation  efforts  in  Montana 
buildings  also  ranking  high.  About  50  percent  of  the  respondents  said  Energy  Source  has  helf)ed 
in  undertaking  a  technical  tip,  attending  a  DNRC  energy  workshop,  or  talking  with  a  co-worker 
or  manager  about  energy  savings  in  their  building.  A  range  of  one  to  twenty-eight  people  see 
each  copy  of  Energy  Source,  and  the  average  number  of  readers  per  office  is  two. 

Finally,  a  thank  you  goes  out  for  all  the  positive  comments  about  Energy  Source.  We  appreciate 
your  support. 


)       /<A^ /^jUjU^-^-^^-^ 


Peggy  Nelson 
DNRC 


Free  Training  On  Video  cassettes  Available 


DNRCs  Energy  Division  offers  videotapes  designed  for 
owners  and  operators  of  commercial  and  institutional 
buildings.  These  videotapes  cover  various  aspects  of  energy 
management  and  ojjerating  procedures.  They  also  provide 
an  excellent  follow-up  to  DNRC  workshops. 

DNRC  will  loan  the  tapes  to  you,  free  of  charge,  one  or  two 
at  a  time.  TTiey  must  be  returned  to  DNRC  within  two 
weeks.  DNRC  will  pay  the  cost  to  ship  them  to  your 
organization,  but  we  ask  that  you  pay  the  return  postage. 
All  \ideotapes  are  1  /2  inch  VHS  format. 

An  order  form  is  provided  below.  Indicate  which  tap)e(s) 
you  wish  to  view  and  when  you  would  like  to  use  them. 
Please  fill  in  the  number  that  appiears  at  the  start  of  each 
entry. 

From  Oregon  State  University. 

001  Safe  and  Efficient  Boiler  Operations,  1987,  36  minutes, 
with  handbook.  Shows  how  to  save  money  on  fuel,  repairs, 
and  other  operating  costs  for  small  boilers. 

From  E.T.  Harlow  Co. 

002  Unit  Ventilator  Reconditioning,  22  minutes.  Looks  at 
operation  and  maintenance  of  unit  ventilators  with  face  and 
by-pass  dampers.  Covers  cleaning,  rc-gaskcting  dampier 
blades,  and  adjusting  damjjer  linkages. 

003  Boiler  Maintenance,  Operation,  and  Safety,  30  minutes, 
with  handbook.  Covers  operating  characteristics  and  safely 
controls  for  atmospheric  and  power  burner  boilers. 

004  Economizer  Testing  and  Tune-up,  30  minutes.  Demon- 
strates methods  for  adjusting  make-up  and  return  air 
dampers  in  an  HVAC  system. 

005  Hot  Water  Reset  For  Hydronic  Heating  System,  17  min- 
utes, with  handbook.  Describes  a  hot-water  system,  water 
reset  control,  and  three-way  mixing  valve.  Techniques  for 
checking  set  points  and  proper  operation  of  the  reset  control 
are  demonstrated. 


006  Multizone  Hot  Deck  Controls,  17  minutes,  with  hand- 
book. Describes  components  of  multizone  air  handling 
system,  including  resetting  the  hot  deck  temperature  based 
on  outside  temperature. 

007  Guidelines  for  Steam  Trap  Troubleshooting,  19 

minutes.  Outlines  how  to  establish  a  preventive  mainte- 
nance program,  emphasizing  testing  of  various  traps. 

008  Solving  the  Water  Hammer  Puzzle,  24  minutes. 
Discusses  causes  and  effects  of  water  hammer  on  a  steam 
system,  and  prevention  strategies. 

009  Guidelines  for  Steam  System  Efficiency,  15  minutes. 
Discusses  piping  techniques  necessary  to  achieve  optimum 

efficiency. 

*010  Lef  s  Talk  Steamtraps/Update,  1984,  32  minutes. 
Discusses  operation  of  steam  traps,  focusing  on  inverted 
bucket,  thermostatic,  disc,  and  differential  condensate 
controllers. 

•Ql  1  TTie  Anatomy  of  the  I.B.,  15  minutes.  Uses  a  glass 
model  to  look  at  the  p>crtormancc  and  components  of 
inverted  bucket  steam  traps. 

*012  Guidelines  for  Steam  Trap  Repair,  1988,  20  minutes. 
Outlines  different  types  of  steam  traps,  gives  techniques  for 
repairing  each,  and  shows  how  to  spot  faulty  ones. 

*013  Guidelines  for  Steam/Air  Coil  System  Design,  1988, 
13  minutes.  Explains  causes  of  frozen  steam  coils  and  the 
steps  to  take  to  prevent  problems. 

From  Illuminating  Engineering  Society 
•014  Lamps  and  Luminaires,  1982,  20  minutes.  Talks  about 
energy  saving  lamps,  including  high  intensity  discharge,  and 
warm  and  cool  renditions. 

•010  -  •OH  are  new  offerings. 


VIDEO  ORDER  FORM 


NAME 


ORGANIZATION 


ADDRESS  or  P.O.  . 
CITY,  STATE,  ZIP. 


WORK  PHONE 


PLEASE  SEND  THE  FOLLOWING  VIDEOTAPE(S): 

1. 

2. 

3.  


Preferred  date  of  receipt 


Return  form  to:  DNRC,  Energy  Division;  1520  East  Sixth  Ave.;  Helena,  MT    59620-2301 
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Technical  Tips 

Filters  on  HVAC  Equipment 

The  importance  of  changing  filters  regularly  on  HVAC  equipment 
can  not  be  over  stressed.  This  simple  but  sometimes  tedious  job 
can  lower  energy  usage  by  20  percent  or  more,  and  prolong  the 
hfc  of  expensive  equipment. 

A  common  myth  about  filters  is  that  they  are  clean  and  working 
properly  if  they  look  clean.  This  is  not  true  of  the  most  common 
types  of  filters,  "impact"  filters. 

Impact  filters  are  usually  made  of  fiberglass  and  are  disposable. 
There  is  a  film  of  oil  on  impact  filters  which  catches  dust  and  dirt 
particles;  the  film  is  activated  once  the  plastic  packaging  is  re- 
moved. The  film  lasts  four  to  six  weeks  after  it  has  been  exposed 
to  air.  Therefore,  if  s  important  to  be  sure  that  impact  filters  are 
sealed  until  they  are  installed.  Then,  they  should  be  changed 
promptly  every  four  to  six  weeks,  even  if  they  look  clean.  A 
general  rule-of-thumb  for  impact  filters  is  that  if  a  filter  looks 
dirty,  then  it  should  have  been  changed  much  earlier. 

"Bag"  filters  catch  dust  and  dirt  particles  on  a  film,  through 
surface  attraction,  and  by  trapping  particles  in  the  filter  pleats. 
These  filters  do  not  have  to  be  changed  as  often  as  impact  filters. 

Bag  filters  look  dirty  after  two  weeks.  Most  bag  filters  are  in- 
stalled in  systems  which  have  a  manometer  that  measures  the 
static  pressure  of  the  flow  of  air  through  the  filter.  If  the  static 
pressure  drops  to  a  predetemnined  point,  the  filter  needs  to  be 
changed. 

If  the  static  pressure  limits  are  not  in  your  manual,  find  some- 
one— preferably  certified  by  the  National  Environmental  Balanc- 
ing Bureau  (NEBB) —  who  can  calculate  the  limits  and  write  them 
down  beside  the  manometer.  Also,  it  helps  to  place  some  tape  or 
otherwise  mark  the  manometer  at  the  location  where  the  filter 
should  be  changed. 

There  is  a  common  perception  that  dirty  filters  can  reduce  energy 
use.  A  dirty  filter  actually  does  cut  back  on  the  energy  use  on  the 
fan  motor  by  decreasing  the  air  flow.  However,  a  dirty  filter  also 
can  cause  the  static  pressure  to  rise.  Then  the  fan  needs  more 
horsepower  to  move  the  same  amount  of  air  through  that  dirty 
filter. 

A  dirty  filter  will  also  require  hotter  and  colder  water  for  heating 
and  cooling  the  air.  Keeping  the  filters  clean  will  help  slow  down 
the  blower  rpms  and  move  the  same  amount  of  air  through  the 
duct,  thereby  saving  energy. 

When  you  purchase  new  filters,  follow  the  specifications  given  by 
the  equipment  manufacturer  on  size  and  material.  Deeper  pleats 
increase  the  life  of  the  filter.  Also,  less  expensive  filters  wall  not 
last  as  long  as  better  quality  ones. 


Have  questions  about  energy? 

For  Free  Help,  Call 
NATAS  in  Butte 

The  National  Appropriate  Technol- 
ogy Assistance  Service  (NATAS)  is 
funded  by  the  U.S.  Department  of 
Energy.  NATAS  has  an  extensive 
resource  center  and  an  experienced 
staff  who  are  ready  to  help  people 
find  the  energy  information  they 
need. 

Since  1984,  NATAS  has  responded 
to  more  than  40,000  requests. 
NATAS  staff  provide  tailored 
information  over  the  phone,  by 
sending  letters  that  enclose  relevant 
articles,  reports,  and  suggested 
reading  lists,  or  by  referring  requests 
to  other  sources  for  specific  infor- 
mation. 

NATAS  offers  technical  information 
on  planning  energy  systems,  trou- 
bleshooting, safety  procedures, 
installation  methods,  and  compari- 
sons of  various  designs  and 
components.  Also,  NATAS  staff 
prepare  material  about  renewable 
resources,  such  as  solar,  wind, 
hydro,  biomass,  geothermal,  cogen- 
eration,  and  waste-to-energy  sys- 
tems. 

NATAS  also  offers  business  assis- 
tance ranging  from  marketing 
advice  for  inventors  to  cost<ontrol 
plans  for  businesses  looking  to  trim 
their  energy  budgets.  NATAS 
specialists  have  worked  with  busi- 
nesses, schools,  churches,  and 
hospitals  to  provide  services  that 
include  researching  innovative 
financing  options  for  heating 
systems  and  looking  at  insulation 
strategies. 

NATAS  is  available  to  anyone  in  the 
United  States  and  is  free  to  the  user. 
Montanans  can  reach  NATAS  by 
calling  weekdays  between  8  A.M. 
and  5  P.M.  at  (800)  428-1718,  or 
writing  to:  NATAS,  P.O.  Box  2525, 
Butte,  MT  59702. 
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Preventive 
Maintenance  for 
Controls 

The  operation  and  maintenance  of 
controls  should  follow  the  manufac- 
turer's recommended  procedures 
for  each  control  component.  The  fol- 
lowing components  are  frequently 
overlooked  in  maintenance  pro- 
grams. 

Thermostats.  You  should  clean 
these  devices  at  least  twice  annu- 
ally. Dirt  accumulation  causes 
"overshoot"  and  "undershoot"  and 
contributes  to  excessive  energy  use. 
Calibrate  and  adjust  your  thermo- 
stats to  be  sure  they  give  true 
readings. 

Pneumatic  Devices.  All  pneumatic 
devices  must  have  a  clean  and  dry 
air  supply  to  operate  correctly. 
Clean  filters  and  traps  regularly 
according  to  manufacturer's 
instructions.  Lubricate  pistons  as 
recommended  by  the  manufacturer. 

Timeclocks.  Routinely  inspect  for 
alternation  of  settings  and  for 
correct  time.  Timeclocks  vibrate 
constantly,  which  causes  the 
trippers  to  come  loose,  slip,  and 
finally  just  slide  to  the  bottom  of  the 
face.  These  devices  can  operate  for 
years  without  basic  maintenance. 


but  need  almost  constant  sur\'eil- 
lance  and  should  be  reset  after 
power  outages. 

Some  programmable  timeclocks 
require  a  battery  change  annually. 
Check  with  the  manufacturer. 

Photocells.  Photocells  are  usually 
maintenance  free.  However,  they 
should  be  checked  periodically  to 
keep  uncovered  photocells  clean. 
Birds  often  cause  problems  with 
exposed  outdoor  photocells. 

Electronic  Devices.  Call  a  profes- 
sional if  a  malfunction  is  suspected. 

Gas  Valves  and  Controls.  At  no 
time  should  the  gas  solenoid  valve 
be  held  open.  Don't  block  any 
controls  in  an  open  or  closed 
position.  Also,  boiler  and  hot  water 
heaters  should  be  tested  to  make 
sure  they  are  tuned-up  to  maximum 
combustion  efficiency. 

New  Training  Videos 

DNRC  has  recently  added  five  new 
titles  to  its  videotape  library.  They 
are: 

Lei's  Talk  Steamtraps — Update 
The  Anatomy  of  the  Inverted  Bucket 
Guidelines  for  Steam  Trap  Repair 
Guidelines  for  Steam/ Air  Coil 

System  Design 
Lamps  and  Luminaires 

See  the  insert  in  this  issue  for  more 
information. 


Upcoming  Events 

The  12th  Annual  World  Energy 
Engineering  Congress  is  scheduled 
for  October  25-27, 1989  in  Atlanta, 
Georgia.  DNRC's  Bill  Younger  and 
Wayne  Turner  of  Oklahoma  State 
University  will  present  a  one-day 
seminar  on  the  latest  strategies 
in  commercial  building  energy 
management. 

A  seminar  on  the  DOE2.1C  energy 
simulation  computer  program  is 
being  held  October  23  and  24  in 
Missoula.  DOE2.1C  (pronounced 
"doe  two")  is  a  public  domain  com- 
puter program  that  can  be  used  to 
approximate  the  energy  perform- 
ance of  proposed  or  existing  build- 
ings. Co-sp>onsored  by  DNRC  and 
the  Bonneville  Power  Administra- 
tion, this  two-day  session  is  aimed 
at  architects,  engineers,  and  build- 
ing owners  and  managers.  Partici- 
pants are  expected  to  know  how  to 
use  computers,  understand  energy 
simulation,  and  be  familiar  with 
principles  of  architecture  and 
HVAC  systems.  Pre-registration  is 
required;  the  number  of  partici- 
pants is  limited.  The  cost  is  $35. 

For  more  details  about  these  events, 
contact  DNRC. 
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Inside... 

The  Department  of  Natural  Re- 
sources and  Conservation  wel- 
comes you  to  its  periodic  bulletin. 
Energy  Source.  The  sixth  issue 
highlights: 

•  Eureka  Library  conservation 
measures 

•  Ways  to  save  on  air  conditioning 
costs 

•  Troubleshooting  tips  for  chillers 

•  When  to  turn  off  fluorescent 
lights 

•  Readers'  survey 

Funding  for  this  issue  is  provided 
by  Bonneville  Power  Administra- 
tion. We  encourage  our  readers' 
comments.  Address  your  corre- 
spondence to: 

Peggy  Nelson 

Department  of  Natural  Resources 

and  Conservation 
1520  East  Sixth 
Helena,  MT  59620-2301 
444-6697 


LifKoIn  County  Library  in  Eureka 


1515  E.  6th  AVE. 
HELENA,  MONTANA  59620 

Eureka  Library  Cuts  Energy 
Bills  and  Improves  Comfort 

By  adding  insulation  to  the  roof  and  walls,  the  Lincoln  County  branch 
library  in  Eureka  turned  cold  into  comfort  and  cut  its  energy  bills  by  more 
than  half. 

According  to  librarian  Esther  Brandt,  the  library  used  to  be  "cold  and 
drafty  all  winter.  Our  heating  system  just  couldn't  keep  up  with  the 
weather.  The  county  clerk  used  to  call  and  say  'You  must  be  keeping  it 
pretty  warm  up  there'  because  the  energy  bill  was  so  high  for  such  a  small 
building."  In  fact,  the  library  was  costing  the  county  over  $1,300  a  year  in 
energy  bills  alone,  and  that  drain  on  funds  already  in  short  supply  threat- 
ened to  curtail  the  library's  operating  hours.  In  hopes  of  reducing  the 
library's  energy  consumption,  the  county  conducted  an  energy  study  on 
the  building  with  the  help  of  a  $354  grant  from  the  Bonneville  Power 
Administration. 

Engineers  from  Brinkman  and  Lenon,  Inc.,  of  Kalispell  examined  all  the 
energy  uses  in  the  1,440  square  foot,  single-story  building.  The  library 
relies  on  electricity  for  all  of  its  heating  and  lighting,  which  includes 
baseboard  heaters,  fluorescent  ceiling  lights,  and  a  small  water  heater  for 
the  rest  room.  Because  energy  use  is  limited  to  fairly  essential  purpx)ses, 
and  because  the  library  is  open  no  more  than  20  hours  a  week,  improve- 
ments in  the  operation  and  mainte- 
nance procedures  reduced  energy 
consumption  by  only  one  percent. 
What  the  library  really  needed,  the 
engineers  found,  was  more 
insulation  in  the  rooi  and  walls. 

The  flat  roof,  dating  from  the 
building's  construction  in  1970, 
had  developed  a  water  leak  and 
was  due  to  be  replaced  with  a 
pitched  roof.  The  initial  bids  for 
the  work,  which  included  install- 
ing a  metal  roof  and  cedar  siding, 
were  too  high  for  the  county's 
budget.  To  cut  costs,  commis- 
sioner Noel  Williams,  a  Eureka 
resident,  revised  the  retrofit  plans 
to  rely  on  less  expensive  construc- 
tion methods  and  materials. 
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(Eureka  Library,  continued) 

Williams  also  recommended  using 
in-house  labor  on  the  project.  The 
county  commissioners  decided  to 
insulate  the  roof  during  the  recon- 
struction and  applied  to  the  De- 
partment of  Natural  Resources  and 
Conservation  (DNRC)  for  a  grant 
through  Bonneville's  Institutional 
Building  Program  to  cover  the  cost 
of  the  insulation. 

In  October  1985,  the  pitched  roof 
was  added  and  insulated  to  R-30 
with  blown-in  cellulose.  Insulation 
costs  were  $1,028.  In  December 
1986,  R-19  rigid  foam  insulation 
was  applied  to  the  inside  of  the 
cinder  block  walls  and  covered  by 
dry  wall.  The  insulation,  drywall. 


and  finishing  costs  for  the  walls 
came  to  $6,446.  The  total  cost  for 
insulating  the  library  came  to 
$7,474,  with  $4,970  funded  by 
Bonneville  and  the  remainder 
contributed  by  Lincoln  County. 

DNRC  has  tracked  energy  con- 
sumption at  the  Eureka  library  since 
the  retrofit  was  completed  and  has 
compared  the  results  to  baseline 
data  collected  during  the  energy 
audit.  In  1984,  the  library  con- 
sumed 32,810  kwh.  After  the  roof 
was  insulated,  energy  consumption 
dropped  to  22,890  kwh  in  1986. 
With  the  added  insulation  in  the 
walls,  1987  consumption  was 
reduced  to  11,830  kwh.  Energy 
consumption  had  been  cut  by  60 
percent  compared  to  1984  levels. 


Eureka  Library 
Energy  Consumption  and  Energy  Costs 


TechnicalTips: 
Troubleshooting 
Your  Chiller 

Troubleshooting  for  too  low  or  too 
high  chilled  water  temperatures 
should  begin  when  the  system  is 
fully  loaded  and  operating  at  full 
capacity.  If  the  temperature  is  too 
high,  the  chillcHJ  water  and /or 
condensing  water  system  is  most 
likely  experiencing  some  of  the 
following  problems: 

1.  The  pump  is  cavitating. 
Listen  for  a  sucking  or  grinding 
noise  in  the  pump.  A  cavitating 
pump  means  trouble.  Contact  a 
maintenance  engineer. 

2.  The  chilled  or  condensing 
water  line  is  too  restricted  by  the 
metering  valve.  The  chilled  or 
condensing  water  strainers  are 
clogged.  Clean  them  out. 

3.  There  is  dirt  or  excessive  scale 
in  the  chiller's  heat  exchangers. 


The  chiller  will  require  servicing. 
Scale  build-up  is  the  result  of 
poor  water  treatment.  Water 
treatment  chemicals  color  the 
water.  If  the  condensing  water  is 
clear,  most  likely  it  is  not 
treated.  Keep  a  sample  of  prof>- 
erly  treated  water  in  a  jar  nearby, 
so  you  can  compare  it  with  the 
water  in  the  chiller. 

4.  The  cooling  tower  may  not 
be  doing  its  job.  If  the  condens- 
ing water  temperature  is  tcx) 
high,  check  to  see  if  water  is 
flowing  well  over  the  slats. 
Verify  that  the  fan  is  operating. 

5.  The  chiller  may  be  malfunc- 
tioning if  the  chilled  water 
supply  and  return  temperature 
are  too  high.  In  reciprocating 
chillers,  high  water  temperatures 
suggest  that  one  or  more  com- 
pressors are  bad  or  that  a  refrig- 
erant leak  is  present.  Also, 
chilled  wafer  supply  and  return 
air  temperatures  may  be  too 
high.  In  either  case,  servicing 
will  be  required. 
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The  library's  utility  bills  reflected 
the  savings,  dropping  from  $1 ,340 
in  1984  to  $570  in  1987. 

"If  I  hadn't  bcx-n  hero  for  the  last  six 
years  1  probablv  wouldn't  have 
given  much  thought  to  how  com- 
fortable the  library  is  now,"  says 
librarian  Brandt.  "There's  a  tremen- 
dous difference.  Remembering  how 
cold  and  drafty  it  was,  or  hot  in  the 
summer,  this  is  a  great  improve- 
ment in  comfort."  Brandt  says  she 
has  the  thermostats  set  at  65  degrees 
F  and  rarely  needs  to  adjust  them, 
even  on  the  coldest  days. 

The  library  patrons  are  noticing  the 
change,  too,  says  Brandt.  "If  was 
hotter  than  usual  up  here  last 
summer,  and  then  wo  had  that 
severe  cold  spell  in  February. 
Whatever  the  season,  people  come 
into  the  library  and  say,  'Boy,  if 
feels  good  in  here!'  They  notice  the 
contrast  to  the  outside  tempera- 
lure." 

Most  imfxirtant,  cutting  back  the 
energy  bill  has  allowed  the  library 
to  maintain  its  opcrahng  hours 
despite  a  shortfall  in  the  county's 
mill  levy  in  19.S.^.   The  Lincoln 
County  libraries  are  on  a  tight 
budget,  but  conserving  energy 
keeps  them  open  51  weeks  a  year. 


Reader  Survey 


This  is  the  6"'  issue  of  Energy  Source.  The  DNRC  Energy  Office  is  reviewing  the  newsletter  to  see  how  it  can  be  made 
more  useful  to  its  readers.  Please  fill  out  and  mail  the  following  survey. 


1 .  How  often  have  you  read  Energy  Source? 

Every  issue 

Almost  every  issue 

Occasionally 

This  is  1st  time 


2.  How  completely  do  you  read  the  newsletter? 

Read  it  entirely  cover-to-cover 

Read  most  of  it 

Read  selected  articles  only 

Quickly  glance  through  it 


How  many  other  people  in  your  office  read  Energy  Source? _ 


3.  Check  the  types  of  features  in  Energy  Source  you  are  likely  to  read: 

Feature  articles 'Technical  tips" 

DNRC  announcements Availability  of  video  tapes 

Workshop  announcements Operations  and  maintenance  articles, 

4.  Has  receiving  Energy  Source  helped  you  to: 


Order  an  energy  management  video  tape 
Order  an  energy  management  publication 
Attend  an  energy  management  workshop 
Request  technical  information  from  a 

state  employee 
Contact  other  building  operators 

about  energy  management 
Implement  a  "technical  tip"  to  save  energy 
Discuss  energy  savings  possibilities 

with  other  workers 
Talk  to  building  manager  or  owner 

about  jxjssible  energy  savings 
Start  an  energy  management  plan 


YES 


NO 


MAY  IN 
FUTURE 


5.  Would  you  like  to  continue  to  receive  Energy  Source? 


Yes 


No 


6.  Do  you  know  of  others  who  would  like  to  receive  Energy  Source? 
Name 


Address 


City/Zip_ 


7.  You  work  for  a: 

state  agency 

local  government 

school  district 

hospital 

utility/  elect,  co-op 

private  company 


8.  Are  you  a: 

building  owner 

building  manager 

ma  i  n  tena  nee  officer 

utility  rep. 

consultant 

other(expl . ) 


9.  Are  there  subjects  you  would  like  covered  in  future  issues,  or  do  you  have  other  suggestions  for  improving  the 
newsletter?  (Continue  on  reverse  side  if  necessary.) 


TO  MAIL: 

FOLD  ALONG  DOTTED  LINE 

STAPLE  OR  TAPE  CLOSED 

(make  sure  return  address  is  exposed) 

If  your  mailing  address  is  incorrect,  please  correct  below. 

Name:        

Address:    

City,  State: 

Zip 
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Cool  Down  Your  Energy  Bill 


You  can  achieve  significant  energy 
savings  by  turning  up  the  thermo- 
stat on  your  air  conditioner.  In  fact, 
you'll  save  more  for  each  degree 
you  raise  the  air  conditioned  temp- 
erature than  you  obtain  from  lower- 
ing the  thermostat  on  the  heating 
system. 

You'll  want  to  change  the  air  condi- 
tioner settings  gradually,  perhaps  a 
degree  every  week  or  so.  (This  goes 
for  the  heating  system,  too.)  Chang- 
ing the  settings  slowly  gives  people 
time  to  adjust  to  the  new  tempera- 
tures. Visitors  coming  in  from  the 
warm  outside  air  will  still  feel  a  wel- 
come contrast,  even  though  the  in- 
door tempx^rature  is  higher  than  it 
used  to  be. 

Experiment  to  see  how  high  the  set- 
tings can  be  without  causing  dis- 
comfort. You'll  need  to  consider  the 
activity  level  of  your  building's 
occupants.  People  who  work  at 
desks,  for  example,  usually  tolerate 
a  higher  temperature  than  individu- 
als performing  manual  labor. 

Good  air  circulation  reduces  the 
need  for  cooling.  Ventilation  keeps 
temperatures  even  and  prevents 
cool  air  from  collecting  in  a  layer 
near  the  floor.  Circulating  air  pro- 
motes cooling  by  evaporating  mois- 
ture from  the  skin,  supplies  fresh 
air,  and  decreases  drowsiness  that 
occurs  if  the  air  is  stale  and  warm. 

Remember,  running  a  fan  is  cheaper 
than  running  an  air  conditioner.  If 
your  building's  windows  open,  you 
may  want  to  turn  the  air  conditioner 
off  and  open  some  windows  on  nice 
days.  Generally,  pjeople  are  com- 
fortable at  68  degrees  in  winter  and 
78  degrees  in  summer. 

Energy-Saving  Actions  for 
Cooling  Systems 

Decrease  operating  hours.  This  is 
one  of  the  most  effective  means  of 
reducing  energy  consumption. 
Often,  savings  can  be  accomplished 


by  using  manual  controls. 

Check  water  temperatures.  Evaluat- 
ing the  temperatures  of  chilled  and 
condenser  water  is  like  monitoring  a 
patient's  vital  signs;  high  or  low  tem- 
peratures can  indicate  problems. 
(See  the  Technical  Tips  in  this  issue.) 

Determine  water  flow  requirements. 
Frequently,  too  much  water  flows 
through  the  chiller,  increasing  both 
pump  and  compressor  energy  re- 
quirements. Analyze  actual  flow 
rates  needed  and  reduce  them  when- 
ever possible. 

Turn  off  chiller  system  auxiliaries 
during  unoccupied  hours.  Care 
must  be  taken  to  ensure  that  only 
non-essential  equipment  is  turned 
off.  When  the  chiller  is  off,  circula- 
tion pumps,  cooling  tower  fans 
and  several  other  items  may  be 
turned  off. 

Calibrate  and  adjust  your  thermo- 
stats to  ensure  accurate  readings. 
The  room  thermostat  is  the  overrid- 
ing control  and  may  keep  chillers 
operating  longer  than  necessary. 

Use  existing  demand  limiters.  Most 
of  the  existing  centrifugal  chillers 
have  this  cost-saving  feature.  Sav- 
ings result  when  the  unit  is  not 
allowed  to  run  at  full  load  during 
the  facility's  hours  of  normal  peak 


load  operation. 

Increase  the  chilled  water  supply 
temperature  and  decrease  the  con- 
denser water  temperature.  Gener- 
ally, a  one-degree  decrease  in  con- 
denser water  temperature  yields  a 
one  percent  decrease  in  operating 
costs.  Similarly,  a  one-degree  de- 
crease in  chilled  water  supply  temp- 
erature yields  a  one  percent  increase 
in  operating  costs.  Check  the  manu- 
facturer's literature  prior  to  decreas- 
ing the  condenser  water  temperature 
in  an  absorption  unit.  The  system  is 
more  efficient  at  higher  chilled  water 
temperatures. 

Increase  the  suction  temperatures. 
Suction  pressures  may  be  adjusted  to 
raise  suction  tempxjratures. 

In  a  parallel  arrangement,  each 
installed  chiller  unit  should  be  able 
to  establish  its  own  chilled  water 
temp>erature.  When  the  load  is 
reduced  by  shutting  down  one  or 
more  chillers,  do  not  allow  water 
from  the  off-line  units  to  mix  with 
water  in  the  operating  units.  This 
consumes  more  energy  than  neces- 
sary, since  water  is  cooled  lower 
than  required  to  compensate  for 
mixing  with  uncooled  water. 

In  a  series  arrangement,  the  load 
should  be  equally  reduced  or  raised 
on  each  chiller  unit  to  meet  the 
requirements  for  units  installed  in 
series. 


Training  Cassettes  Are  Popular 


In  several  previous  issues  of  En- 
ergy Source,  we've  included  a  list- 
ing of  videcKassettcs  that  are 
available  from  DNKC.  The  cas- 
settes provide  energy  manage- 
ment training  on  topics  of  interest 
to  building  operators,  managers, 
and  owners. 

The  response  to  the  loan  program 
for  the  vidcocassettes  has  been  ex- 
cellent. In  some  cases  the  de- 
mand has  been  so  great  that  we 
now  have  a  two-month  waiting 


list.  We  have  purchased  extra 
copies  of  the  most-requested  titles, 
and  these  too  are  now  out  on  loan. 
If  you  presently  have  a  training 
cassette,  please  return  it  promptly 
so  we  can  send  it  to  those  on  the 
waiting  list. 

Currently,  we're  reviewing  addi- 
tional videos  for  inclusion  in  our 
lending  library.  Watch  for  the  up- 
dated list  of  offerings  that  features 
our  new,  expanded  inventory  in 
the  next  issue  of  Energy  Source. 
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Should  You  Leave 
Your  Fluorescent 
Lights  On? 

Many  pcKjplc  think  fluorescent 
lights  should  not  be  turned  off  fre- 
quently because  restarting  a  lamp 
uses  more  energy  than  keeping  it 
lit,  and  turning  a  lamp  on  and  off 
decreases  its  lifetime.  Both  reasons 
arc  misconceptions.  Almost 
without  exception,  you  save  en- 
ergy and  money  by  turning  off 
fluorescent  lamps  when  they  arc 
not  needed . 

Restart  Energy 

Docs  a  fluorescent  light  have  to  be 
turned  off  for  a  half  hour  before 
the  energy  saved  equals  the  energy 
used  to  initially  energize  the  lamp? 

Many  commercial  building  tenants 
think  so,  but  this  isn't  true.  The 
total  starting  current  to  a  lamp 
lastsfor  about  one  second.  The 
initial  in-rush  current  lasts  for  only 
one-half  cycle  (1 /120  second),  and 
has  a  f)eak  value  about  five  times 


as  large  as  the  steady-state  pjcak. 
This  in-rush  current  does  not  use  a 
significant  amount  of  energy  since 
it  lasts  for  such  a  short  period. 

Thus,  fluorescent  lights  only  have 
to  be  turned  off  for  one  second  to 
save  the  amount  of  energy  used 
when  the  lights  are  initially  turned 
on. 

During  summer,  turning  off  fluo- 
rescent lamps  is  a  particularly 
good  idea,  because  heat  from  the 
lights  often  contributes  signifi- 
cantly to  a  building's  cooling  load. 

Lamp  Life 

But  don't  you  lose  anyway  because 
turning  the  lamp  on  and  off  sig- 
nificantly decreases  its  lifetime? 

The  lifetime  of  a  fluorescent  lamp 
depends  on  the  filament's  electron 
emissive  coating;  each  time  the 
lamp  is  started,  some  of  that 
coating  erodes.  In  the  1950s  and 
60s,  when  electricity  prices  were 
low  and  rated  fluorescent  lamp  life 
was  much  less  than  today's  lamps. 


leaving  lamps  on  when  areas  were 
unoccupied  may  have  made  sense. 
Today  it  doesn't. 

A  recent  study  by  the  National  Re- 
search Council  of  Canada  demon- 
strates "both  monev  and  energy 
will  be  saved  if  standard  or 
energy-cfflcient  fluorescent  lamps 
are  turned  off  at  night,  at  lunch, 
during  coffee  breaks,  and,  in  gen- 
eral, whenever  they  are  not 
needed." 

The  study  examined  a  wide  range 
of  lamp  and  ballast  ctimbinahons 
as  well  as  switching  schedules  and 
assumed  a  relatively  high  pnce  for 
replacement  lamps.  Thev  found 
that  even  at  three  cents/kwh,  leav- 
ing lights  off  for  more  than  15  min- 
utes yielded  a  net  money  savings. 

Taken  from:  "Turn  Off  the 
Lights,"  "Techdata  Sheet",  U.S. 
Department  of  Energy,  January 
1980,  and  "Economics  of  Switching 
Fluorescent  Lamps"  by  LA. 
Carriereand  M.S.  Rea,  National 
Research  Council  of  Canada, 
November  1985. 
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Inside... 

Welcome  to  the  Department  of 
Natural  Resources  and  Conserva- 
tion's periodic  bulletin,  Energy 
Source.  The  fifth  issue  features: 

•  DNRC's  Pumps  and  Motors 
workshops 

•  Energy  Accounting  workshops 

•  Anaconda  City  Hall  retrofit 

•  Tips  for  air  intake  monitoring 

•  Library  of  commercial  videotapes 

•  Hints  about  motors 

Sponsors  for  this  edition  arc  the 
U.S.  Department  of  Energy  and 
Bonneville  Power  Administration. 
We  encourage  our  readers' 
comments.  Address  any  corres- 
pondence to: 

Peggy  Nelson 

Department  of  Natural  Resources 

and  Conservation 
1520  East  Sixth 
Helena,  MT  59620 
444-6697 
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Energy  Retrofit 

Preserves  Historic  Building 

The  Copper  Village  Museum  and  Arts  Center  is  a  fine  example  of  an 
energy  saving  retrofit  in  a  historic  building,  according  to  Fred  Quivik,  an 
architectural  historian  with  Renewable  Technologies  Inc.,  of  Butte.  Quivik 
helped  design  the  retrofit  that  turned  the  abandoned  Anaconda  City  Hall 
into  a  warm,  comfortable  home  for  a  lively  arts  and  cultural  center. 

When  it  was  built  in  1894,  the  Anaconda  City  Hall  was  "the  finest  city  hall 
in  the  Northwest."  It  housed  the  police  and  fire  departments  as  well  as  the 
city  offices  until  1976,  when  the  city  and  county  governments  consolidated 
and  all  government  offices  were  moved  to  the  County  Courthouse. 

The  vacant  city  hall  became  dilapidated.  The  local  redevelopment 
agency  wanted  to  sell  the  building  to  a  developer  who  planned  to  tear  it 
down  and  put  up  a  shopping  mall.  But  a  group  of  local  history  buffs  led 
by  Alice  Finnigan  saved  the  Anaconda  City  Hall  from  the  wrecker's  ball 
with  a  court  injunction.  TheTri-County  Historical  Society,  Anaconda 
Cultural  Association,  and  Copper  Village  Museum  and 

Arts  Center  took  possession  of  the  building  in  1982. 
They  hired  Quivik  and  architect  James 
McDonald  of  Missoula  and  began  raising 
funds  for  the  renovation. 
(continued  on  £  page  2) 
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(Energy  Retrofit,  continued) 

To  make  it  economically  feasible 
for  non-profit  organizations  to 
operate  the  building,  they  asked 
Quivik  and  McDonald  to  do 
everything  they  could  to  keep 
future  energy  costs  down.  Quivik 
and  McDonald  used  computer 
simulation  to  help  decide  which 
energy  conservation  measures 
would  be  most  effective. 


The  amount  of  energy  the  building 
used  in  1973  and  1974  when  it  was  in 
full  operation  would  have  cost  nearly 
$10,000  a  year  at  today's  rates. 
Quivik  and  McDonald  cut  the 
building's  heating  bills  an  estimated 
$4,700  by  installing  thermal  windows 
and  doors,  adding  insulation  in  the 
attic  and  walls,  and  reducing  infiltra- 
tion. They  cut  the  heating  bills 
another  $1,700  a  year  by  replacing 
the  64  percent  efficient  boiler  with  a 
new  86  percent  efficient  boiler. 


Auacotida  City  Hall  Wall  Insulation  Techniques 

Wood  furring  (2  x  2-  inch)  at  16  inches  on  center  was  applied  to  the 
interior  face  of  the  brick  wall  and  filled  with  a  rigid  insulation  panel 
of  polyisocyanurate  foam  with  an  aluminum  foil  face.    The  thickness 
of  the  insulation  varied  from  3/4  to  1  1  /2  inches  dep)cnding  on  the 
existing  construction.  Regular  1/2-inch  gypsum  board  was  applied 
over  the  insulation  board.  Metal  trim  and  taped  joints  completed  the 
assembly  and  provided  a  finished  interior  surface  ready  for  scaling 
and  painting. 

Where  the  edges  of  the  insulation  butted  existing  masonry  or  other 
existing  construction  details,  sealant  was  applied  to  form  an  infiltra- 
tion barrier.  In  a  similar  manner,  the  edges  of  the  gypsum  board 
were  caulked  when  abutting  existing  construction. 

Adding  rigid  insulation  to  the  interior  wall  required  changes  in  the 
window  installation.  Jamb  extensions  were  installed  to  fill  in  the 
deeper  window  wells.  The  new  jamb  also  provided  a  surface  to  set 
the  rigid  insulation  against  a  sealant  bed.  Tlie  wood  trim  was  care- 
fully reapplied. 

The  east  and  south  facades  of  the  city  hall  were  stucco  over  the 
original  masonry.  These  areas  received  an  assembly  of  rigid  insula- 
tion board  or  fiberglass  mesh  and  a  finish  coat  simulating  stucco.  To 
prepare  the  existing  surface  for  the  material,  the  trim,  surface- 
mounted  utilities,  and  deteriorated  stucco  were  removed,  and  the 
surfaces  were  leveled  with  stucco  on  wire  lath. 

A  single  three-inch  layer  of  expanded  polystyrene  foam  insulation 
board  was  mechanically  fastened  to  the  stuccoed  brick.  A  fiberglass 
matt  was  embedded  in  a  wet  coat  and  covered  with  acrylic  finish. 
This  provided  the  final  texture  and  color. 

The  exterior  walls  were  finished  with  flashing,  base  drip  screens, 
corner  beads,  control  joints,  and  caulking.  Trim  and  exterior  fittings 
were  reapplied.  The  completed  assembly  adds  an  R-value  of  14.51  to 
the  original  wall. 


A  grant  from  the  Montana  Depart- 
ment of  N'alural  Restiurces  and 
Conservation  paid  for  some  of  the 
energy  conservation  measures  as  a 
demonstration  project.  The  grant 
helped  pay  for  blowing  R-40  fiber- 
glass insulation  into  the  attic, 
adding  R-13  insulation  to  the  walls, 
and  setting  up  infiltration  barriers 
in  the  cavities  created  by  the 
flooring  and  partition  assemblies. 
"We  wanted  to  demonstrate  that 
substantial  energy  conservation 
measures  can  be  taken  without 
damaging  the  historical  character  of 
a  building,"  Quivik  explained. 

Maintaining  the  shapx?  and  scale  of 
the  windows  is  important  to  the 
exterior  of  old  buildings,  he  said, 
adding  that  the  new  thermal 
windows  look  much  the  same  as  the 
old  ones.  'The  extra  effort  was 
really  worthwhile,"  he  said. 

Maintaining  the  historic  character  of 
the  building  also  required  care  in 
the  detailing.  To  preserve  the 
original  masonn,-  walls,  most  of  the 
exterior  walls  were  insulated  on 
their  interior  ic^cc,  Qui\ik  said.  The 
interior  wood  trim  was  carefully 
removed  and  then  reapplied  after 
the  insulation  and  new  windows 
were  installed. 

The  art  gallerv  and  gift  shop  located 
in  the  restored  building  opcncxi  in 
August,  1988.  "We  figure  alxnit 
5,000  people  came  through  between 
August  and  December  31,"  said 
Carol  Jette,  director  of  Copper 
Village  Museum  and  /\rt  Center. 

Copper  Village  offers  a  full  sched- 
ule of  workshops  covering  water- 
colors,  oils,  sculpture,  lole  painting, 
smocking,  and  needlepoint.  A 
quiltcrs'  group  meets  there  each 
Thursday  miirning. 

Plans  call  for  a  restaurant  and  a 
community  theater-reception  area        f 
on  the  second  floor.  A  local  woman 
(continued  on  pof^e  4) 


Free  Training  On  Videocassettes  Available 


DNRC's  Energy  Division  offers  videotapes  designed  for 
owners  and  operators  of  commercial  and  institutional  build- 
ings. These  videotapes  cover  various  aspects  of  energy 
management  and  operating  proce«.lurcs.  They  also  provide 
an  excellent  follow-up  to  DNKC  workshops. 

DNKC  will  loan  the  tapes  to  you,  free  of  charge,  one  or  two 
at  a  time.  They  must  be  returned  to  DNKC  within  two 
weeks.  DNKC  will  pay  the  cost  to  ship  them  to  your  organi- 
zation, but  we  ask  that  you  pay  the  return  postage. 

The  name  and  address  of  the  distributor  arc  on  each  tape,  if 
you  wish  to  purchase  copies.  Typically,  the  tapes  will  cost 
between  S20-S100.  All  videotapes  arc  1/2  inch  VHS  format. 

An  order  form  is  provided  below.  Indicate  which  lape(s) 
you  wish  to  view  and  when  you  would  like  to  use  them. 
Please  fill  in  the  number,  001, 002  etc.,  that  appears  at  the 
start  of  each  entry. 

From  Oregon  State  University. 

001  Safe  and  Efficient  Boiler  Operations,  1987,  36  minutes, 
with  handbook.  Shows  how  to  save  money  on  fuel,  repairs, 
and  other  operating  costs  for  small  boilers. 

002  Irrigation  Energy  Conservation:  System  Efficiency,  57 
minutes.  Describes  proper  fittings,  use  of  low  pressure 
sprinklers,  application  rates,  and  a  simple  test  for  efficiency. 

003  Irrigation  Energy  Conservation:  Management  Effi- 
ciency, 37  minutes.  Discusses  methods  of  irrigation  schedul- 
ing and  soil  monitoring  with  the  use  of  computers  and 
weather  information. 

From  E.T.  Harlow  Co. 

004  Unit  Ventilator  Reconditioning,  22  minutes.  Looks  at 


operation  and  maintenance  of  unit  ventilators  with  face  and 
by-pass  dampers.  Covers  cleaning,  re-gasketing  damper 
blades,  and  adjusting  damper  linkages. 

005  Boiler  Maintenance,  Operation,  and  Safety,  30  minutes, 
with  handbook.  Covers  operating  characteristics  and  safety 
controls  for  atmospheric  and  power  burner  boilers. 

006  Economizer  Testing  and  Tune-up,  30  minutes.  Demon- 
strates methods  for  adjusting  make-up  and  return  air 
dampers  in  a  HVAC  system. 

007  Hoi  Water  Reset  For  Hydronic  Healing  System.  17  min- 
utes, with  handbook.  Describes  a  hot-water  system,  water 
reset  control,  and  three-way  mixing  valve.  Techniques  for 
checking  set  points  and  proper  operation  of  the  reset  control 
arc  demonstrated. 

008  Mullizone  Hot  Deck  Controls,  17  minutes,  with  hand- 
book. Describes  components  of  mullizone  air  handling 
system,  including  resetting  the  hot  deck  temperature  based 
on  outside  temperature. 

From  Armstrong  Machine  Workshop 

009  Guidelines  for  Steam  Trap  Troubleshooting,  19 
minutes.  Outlines  how  to  establish  a  preventative  mainte- 
nance program,  emphasizing  testing  of  various  traps. 

010  Solving  the  Water  Hammer  Puzzle,  24  minutes. 
Discusses  causes  and  effects  of  water  hammer  on  a  steam 
system,  and  prevention  strategies. 

Oil  Guidelines  ForSleam  System  Efficiency,  15  minutes. 
Discusses  piping  techniques  necessary  to  achieve  optimum 
efficiency. 


VIDEO  ORDER  FORM 


NAME 


ORGANIZATION 


ADDRESS  or  P.O. . 
CITY,  STATE,  ZIP _ 


WORK  PHONE 


PLEASE  SEND  THE  FOLLOWING  VIDEOTAPE(S): 

1.  

2.  . 

3. 

4. 


Preferred  date  of  receipt 


Return  form  to:  DNRC,  Energy  Division;  1520  East  Sixth  Ave.;  Helena,  MT    59620-2301 


MOTORS  AND  PUMPS  WORKSHOPS 


TIME:  The  Motors  and  Pumps  workshops  will  run  from  1:00  P.M.  to  4:30  P.M. 
PLACE:  DATE: 


Dillon 

Western  Montana  College 
Office  Classroom  Building 
Room  302 

Missoula 

Montana  Power  Company 

Meeting  Room 

1903  Russell 

Cut  Bank 

Glacier  Electric  Co-op 
Meeting  Room 
410  East  Main 

Kalispell 

Flathead  Electric  Co-op 
Meeting  Room 
2510  Highway  2  East 


Thursday,  June  15 


Friday,  June  16 


Thursday,  June  29 


Friday,  June  30 


ENERGY  ACCOUNTING  WORKSHOP  IN  DILLON 

TIME:  The  Energy  Accounting  workshop  will  run  from  8:30  A.M.  to  12:00  noon 
PLACE:  DATE: 


Western  Montana  College 
Office  Clasroom  Building 
Room  302 


Thursday,  June  15 


Participants,  don't  forget  to  bring  12  months  of  energy  bills  ,  a  calculator,  and  a  computation  of 
the  total  heated  area  for  your  building.  DNRC  staff  will  assist  you  in  setting  up  a  personalized 
file  for  your  facility. 


Energy  Division,  DNRC  There  is  no  charge  to  attend  DNRC  workshops.  However,  we 

Lee  Metcalf  Building  request  lliat  participants  pre-register  for  the  workshops  by  calling 

1520  East  Sixth  Avenue  Jody  Nugent  at  444-6697.  If  too  few  people  pre-register,  these 

Helena.  MT  59620-2301  sessions  could  be  cancelled. 
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TccJifiical  Tips 

Monitorin;^  Oiitsiiic 
Air  Intake 


Outside  air  hns  lo  bo  healed  or 
cooled.  If  it's  air  you  don't  need,  it 
uses  energy  and  dollars.  To  check 
the  percentage  of  outside  air 
coming  in,  you'll  need  to  measure 
the  outside,  return,  and  mixed  air 
temperatures.  The  tools  you'll  need 
are  a  thermometer  that  reads  in 
tenths  of  a  degree,  duct  tape,  and 
supplies  lo  fix  possible  leaks. 

Before  starling,  find  out  what  the 
legal  requirements  or  recommended 
percentages  of  outside  air  arc  for 
your  type  of  building.  Your  build- 
ing code  inspector  or  design  engi- 
neer should  be  able  to  tell  you. 

Getting  Ready 

First,  make  sure  there  are  no  air 
leaks  in  the  air  handler.  Leaks  often 
occur  at  doors  where  gaskets  arc 
missing,  where  bolts  are  missing 
from  panels,  or  where  piping  for 
coils  enters  the  air  handler. 

Then,  repair  all  leaks.  Make  sure 
the  damper  linkages  for  the  outside 
air  intake  are  working  properly. 
Inspect  the  connections  and  test  any 
damper  positioning  controls  on  the 
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air  handler  panel.  Look  inside  the 
air  handler  to  verify  that  the 
damper  linkage  is  working  prop- 
erly. InsptxM  both  minimum  and 
maximum  damper  [xisilions. 

A  videocasselle  that  talks  about 
adjusting  damper  linkages  is 
available  from  DNRCs  Videotape 
Library.  It's  called  "Unit  Venfiiator 
Reconditioning."  See  the  insert  in 
this  issue  for  more  information. 

Accurate  temperature  measure- 
ments are  important.  To  get  a  true 
reading,  follow  the  steps  below.  If 
mixed  and  return  air  temperature 
sensors  are  located  on  the  panel, 
verify  that  they  arc  properly 
calibrated.  If  they  are,  you  can  use 
these  temperatures  to  determine 
your  outside  air  percentage. 

Doing  the  Work 

Jot  down  the  air  handler  being 
tested,  describing  it  by  location  or 
number.  Measure  and  record  the 
temperature  of  the  return  air, 
outside  air,  and  mixed  air.  Here  are 
some  hints: 

1.  The  further  downstream  from 
the  mixed  air  plenum  that  mixed  air 
temperatures  are  taken,  the  better. 
Filter  banks  and  coils  tend  lo  mix 
the  two  air  streams,  so  you  get 
better  measurements.  If  measure- 


ments are  taken  downstream  from 
coils,  their  valves  should  be  com- 
pletely closed.  They  shouldn't  leak. 
If  you  close  off  the  coils,  wait  five 
minutes  before  measuring. 

2.  If  readings  are  taken  anywhere 
ahead  of  the  fan,  lake  several.  Take 
one  reading  for  every  2  or  3  feel  of 
ductwork. 

3.  If  possible,  measure  tempera- 
tures at  the  mid-section  of  the  duct. 
If  not,  make  sure  that  your  tempera- 
ture measurements  for  return  and 
mixed  air  are  read  at  the  same 
position  in  the  ductwork. 

Next,  find  the  average  by  adding  all 
your  readings  and  dividing  by  Ihe 
number  of  readings  you  took. 
Repeat  this  exercise  by  recording 
several  more  outside  air  and  mixed 
air  temperatures.  This  second 
round  of  readings  will  serve  as  a 
check. 

To  find  the  average  of  all  the 
outside  air  readings,  divide  the  total 
of  all  readings  by  the  number  of 
readings.  You  can  also  average  all 
the  mixed  air  readings.  Then  you 
can  determine  the  percentage  of 
outside  air: 

OUTSIDE  AIR  = 

Return  air  -  Avg.  mixed  air   ^  ^qq 
Return  air  -  Avg.  outside  air 


Motor  Minders 

Many  premium  motors  have 
lower  overall  slip  values  than 
standard  motors.  This  reduction 
in  internal  slip  can  result  in 
higher  running  rpms.  In  fans 
and  pumps  this  may  lead  to 
higher  energy  use.  Rpms  should 
be  held  constant  through  re- 
sizing of  belts  and  sheaves. 


Premium  motors  generally  run 
cooler  than  their  standard  counter- 
parts. Because  of  this,  their 
insulation  and  bearings  will 
usually  last  longer.  However,  all 
energy  efficient  motors  are  not 
created  equal.  Some  manufactur- 
ers may  claim  that  their  motors  are 
"energy  efficient."  Be  cautious. 
Specify  that  you  want  a  "pre- 
mium" grade  motor. 


Occasionally  a  premium  motor  of 
equivalent  horsepower  lo  an 
existing  standard  motor  will  have 
a  slightly  larger  frame  size  to 
allow  for  additional  copper  and 
other  changes  within.  Check  your 
frame  tolerances  before  ordering  a 
premium  motor.  If  the  motor  is 
connected  to  equipment  via  belts, 
there  may  not  be  a  problem. 
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Motors  and  Pumps  Workshops  Scheduled 


During  June,  DNRC  will  sponsor 
four  half-day  workshops  in 
western  Montana  for  building 
operators.  These  free  sessions  will 
focus  on  preventative  maintenance 
techniques  for  electrical  motors 
and  pumps.  Topics  will  include 
operation,  troubleshooting  strate- 
gies, and  other  tips. 

Jim  Headlee  and  Greg  Clouse  of 
Northern  Montana  College  will 


lead  the  workshops.  Together, 
they  have  more  than  20  years  of 
experience  in  electrical  and  me- 
chanical systems,  and  about  10 
years  in  teaching  seminars.  For  the 
past  several  years,  they  have  been 
instructors  for  NMC's  Diesel  Tech- 
nology program. 

The  workshops  will  be  conducted 
in  Dillon,  Missoula,  Cut  Bank,  and 
Kalispell  and  will  be  funded  by  the 


Bonneville  Power  Administration. 
(Dillon  area  residents  should  note 
that  DNRC  will  hold  a  half-day 
Energy  Accounting  Workshop  in 
Dillon  on  the  same  day  as  the 
motors  and  pumps  training.  The 
sessions  won't  pose  a  time  conflict 
for  those  wishing  to  attend  both.) 

See  insert  for  the  dates,  times,  and 
locations.  To  pre-registcr,  call 
Jody  Nugent  at  444-6697. 


(Energy  Retrofit,  continued) 

plans  to  run  the  restaurant,  and 
jclte  said  she's  already  had  calls 
asking  about  renting  the  reception 
area.  "We're  hoping  to  find  some 
grant  money  to  finish  the  work," 
she  said. 

Jctte  said  the  energy  conservation 
measures  are  working  even  better 
than  expected.  "Our  power  bills 
have  been  considerably  lower  than 
was  estimated,"  she  said.  "We 
have  been  pleasantly  surprised." 

-  Pat  Hoban,  DNRC 


Energy  Accounting  Workshop  Set  for  Dillon 


In  June,  DNRC  will  hold  a  free, 
half-day  Energy  Accounting 
workshop  in  Dillon  (see  insert)  for 
building  managers  in  southwestern 
Montana. 

This  session  will  show  participants 
how  to  organize  their  building's 
energy  bills,  graph  and  analyze 
energy  consumption,  and  establish 
realistic  energy  management  goals 
for  their  facilities.  Topics  will 
include  rate  schedules,  demand 
charges,  and  computer  accounting 
software.  The  workshop  will  be 
taught  by  Bill  Younger  of  DNRC. 


Workshop  participants  are  asked  to 
bring  a  calculator  and  utility  bills 
from  the  previous  12  moiiths  for 
their  buildings.  Attendees  u  ill  need 
to  compute  the  total  heated  area  of 
their  building  and  provide  that 
figure  (in  sijuare  feet)  at  the  \v(>rk- 
shop.  During  the  session,  you'll  set 
up  an  energy  accounting  file  for 
your  building. 

Participants  are  asked  to  pre- 
register  tor  this  session.  On  the 
same  day,  DNRC  will  host  a  half- 
dav  Motors  and  Pumps  workshop 
in  Dillon  (see  abo\  e  article.) 
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Inside... 

Welcome  to  the  Department  of 
Natural  Resources  and  Conserva- 
tion's periodic  bulletin.  Energy 
Source.  This  bulletin  provides 
practical  information  on  energy 
management  in  commercial  and 
institutional  buildings.  The  fourth 
issue  discusses: 

•  DNRC's  upcoming  Energy 
Accounting  Workshops 

•  Accomplishments  of  the 
Montana  State  Hospital 

•  Energy  saving  ideas  for  hospitals 

•  Tips  for  electrical  equipment 

•  Liljrary  of  commercial  videotapes 

A  thank  you  goes  to  the  Depart- 
ment of  Energy  and  Bonneville 
Power  Administration  for  funding 
this  edition.  We  encourage  you  to 
comment  on  the  usefulness  of  our 
publication.  Also,  multiple  copies 
are  available  on  request.  Address 
your  correspondence  to; 

Peggy  Nelson 

Ctopartmcntof  Natural  Resources 

and  Conservation 
1520  East  Sixth  Avenue 
Helena,  MT  59620-2301 
444-6697 


MONTANA  STATE  LIBRARY 

1515  r.  Gth  AVL. 

HELENA,  MONTANA  59620 

April  Workshops  to  Feature  Energy  Accounting 

DNRC  Boiler  Workshops 
Highly  Rated 

Over  230  people  attended  DNRC's  five  Boiler  Optimization  Workshops  in 
January.  Instructors  Harry  Taplin  and  Dclmcr  Snced  offered  practical  infor- 
mation on  ways  to  improve  performance  of  boiler  plants.  Also,  specific  tips 
for  boiler  trouble-shooting  and  water  treatment  were  presented. 

Workshop  participant  Jim  MacPherson,  director  of  Western  Montana 
College's  physical  plant,  summed  up  the  Butte  session.  "It  was  a  good 
workshop  that  offered  a  lot  of  usable  information,"hc  said.  "People  seemed 
to  get  a  lot  out  of  it."  MacPherson  and  three  staff  members  traveled  from 
Dillon  to  attend  the  two-day  session  in  Butte. 

MacPherson  takes  his  job  seriously,  and  this  attitude  has  paid  off  for  West- 
ern in  terms  of  dollar  savings  and  natural  gas  usage.  With  the  help  of  grants 
from  DNRC's  Institutional  Conservation  Program  to  finance  energy  conser- 
vation, MacPherson  reduced  the  college's  natural  gas  bills  by  $42,000  in  1988 
compared  to  the  base  year  1984.  This  represents  an  actual  reduction  of  25.3 
percent  (weather-corrected)  in  gas  consumption. 

MacPherson  states,  "I  think  we'll  see  even  more  savings  because  of  the  ideas 
presented  at  the  workshop.  Our  people  have  come  back  enthusiastic  and  arc 
eager  to  try  some  of  the  techniques  presented." 

(Continued  on  Page  3) 


Capital  Improi'ements  Are  Next  Step 

Employees  Lead  the  Way  to  Energy  Savings 

When  the  energy  bill  went  over  $1  million  in  1983,  the  sup)erintendent  of  the  Montana  State  Hospital  at  Warm 
Springs  arranged  for  a  team  of  employees  to  tour  the  facilities  to  find  out  what  could  be  done  to  save  energy. 

"We  found  that  instead  of  turning  off  the  heat,  people  were  opening  windows."  said  Tom  McCarthy,  the 
environmental  services  director.  Another  problem  encountered  was  heating  seldom-used  space,  such  as  in 
the  gym  at  Galen,  which  was  heated  to  70  degrees  even  though  it  was  used  infrequently. 

The  team  that  toured  the  facilities  became  the  Energy  Committee  and  was  made  up  of  representatives  of  the 

various  hospital  departments.  The  ten-member  team  tackled  the  task  of  discovering  what  could  be  done  to 

save  energy. 

(Continued  on  Page  4) 
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Eight  Steps  to  Energy  Savings 
in  Your  Hospital 


JL»  Organize  an  Energy  Manage- 
ment Committee. 

The  committee  should  have  repre- 
sentatives from  administration, 
maintenance,  and  each  division  of 
the  hospital  staff  to  ensure  total 
cooperation.  Energy-saving  oppor- 
tunities exist  in  all  areas  of  opera- 
tion. Engineering  and  maintenance 
personnel  arc  the  focal  point  of 
energy  information  because  they 
operate  and  maintain  the  major 
energy-intensive  systems  in  the 
hospital.  An  implementation  team 
should  also  be  organized  and 
centered  within  the  engineering  and 
maintenance  department  to  work 
with  the  energy  management 
committee. 

^*  Set  up  a  Preventive  Mainte- 
nance Program. 

A  formal,  documented  program 
will  ensure  that  all  equipment  gets 
the  maintenance  it  needs  on  time. 
A  formal  preventive  maintenance 
program  starts  with  a  list  of  all 
equipment  that  should  be  main- 
tained and  when  it  should  be 
cleaned,  lubricated,  and  tuned. 
When  maintenance  is  performed, 
record  the  date  for  each  piece  of 
equipment.  Profwrly  maintained 
equipment  works  more  efficiently 
and  uses  up  to  20  percent  less 
energy  than  poorly  maintained 
equipment.  Regular  preventive 
maintenance  can  also  keep  repair 
costs  low,  minimize  equipment  mal- 
functions, and  extend  the  life  of 
your  equipment. 

«3»  Write  an  Operations  Manual. 

Just  a  single  page  for  each  piece  of 
equipment  in  your  operation  may 
be  enough.  It  should  explain 
exactly  how  to  operate  and  main- 
tain the  equipment.  An  operations 


manual  is  especially  helpful  when 
you  have  changes  in  personnel. 

ri»  Have  an  Energy  Audit 

An  energy  audit  is  an  analysis  of 
how  your  building  uses  energy. 
The  audit  report  usually  lists  no- 
cost  and  low-cost  steps  you  can  take 
to  cut  your  energy  bills.  The 
auditor  will  help  you  draw  up  an 
energy  strategy,  including  identify- 
ing which  actions  will  give  you  the 
best  return  on  your  investment.  A 
more  in-depth  technical  analysis 
would  be  advisable  if  you  are  doing 
extensive  remodeling,  buying 
expensive  equipment,  putting  on  an 
addition,  or  are  planning  to  partici- 
pate in  conser\'ation  grant  programs 
offered  through  DNRC.  Lists  of 
professionals  that  do  energy  audits 
and  technical  analyses  are  available 
through  DNRC. 

>D»  Keep  a  Record  of  Your  Energy 
Consumption. 

Hospital  engineers  should  read  gas, 
electricity,  and  water  meters  on  the 
first  of  each  month  or  make  ar- 
rangements to  receive  all  consump- 
tion information  from  utility  bills. 
Monthly  comparisons  of  energy 
consumption  provide  a  basis  for 
evaluating  the  success  of  the  pro- 
gram and  indicate  any  significant 
changes  in  energy  use  that  may 
require  corrective  action.  Many 
facilities  find  it  easy  and  useful  to 
enter  data  on  a  microcomputer 
spreadsheet  for  analysis. 

0«  Hold  an  Energy  Workshop  for 
All  Your  Employees. 

Employee  coof"K?ration  and  partici- 
pation are  essential  to  a  successful 
energy  management  program. 
Establish  a  formal  program  to 
instruct  employees  in  the  simple. 


day-to-day  things  that  save  energy. 
The  energy  management  committee 
may  want  to  consider  the  services  of 
qualified  consultants.  A  means 
should  be  established  to  encourage 
the  submittal  of  energy-saving 
ideas,  and  recognition  should  be 
given  to  individuals  who  submit 
those  ideas.  Notices  on  bulletin 
boards,  posters,  and  staff  meetings 
help  maintain  the  awareness  and 
enthusiasm  needed  for  an  effective 
energy  management  program. 

/  •  Consider  Energy  Usage  When 
Purchasing  New  Equipment. 
Initial  cost  of  some  energy -efficient 
equipment,  such  as  motors,  lights, 
and  refrigeration,  may  be  greater 
than  the  initial  cost  of  less  efficient 
equipment.  Select  new  equipment       ^ 
on  the  basis  of  the  total  cost  of 
buying,  running,  and  maintaining  it 
over  its  expected  life  rather  than  on 
the  basis  of  initial  cost  onlv. 


8. 


'•  Consider  an  Automated 
Energy  Management  System. 
Automated  energy  management 
can  often  produce  significant 
savings  in  buildings  with  large, 
complex,  intermittent  loads.  Such  a 
system  can  be  used  to  control 
several  areas  such  as  those  with 
different  heating,  ventilating,  and 
air  conditioning  requirements, 
supplying  only  what  is  needed  by 
each  area.  Other  features  include 
night  set-back  for  chillers  and  areas 
that  do  not  operate  on  a  24-hour 
basis,  night  flush  to  use  outside  air 
to  cool  areas  with  excessive  daytime 
heat  gains,  load  scheduling  to  avoid 
electrical  demand  charges,  and  a 
365-day  time  clcKk  to  control 
interior  and  exterior  lighting  and  . 

operate  seasonal  equipment. 


ENERGY  ACCOUNTING  WORKSHOPS 


Do  you  want  to  sharpen  your  energy  management  skills? 

These  free,  one-day  sessions  will  teach  participants  how  to  organize  their  building's  energy 
bills,  graph  and  analyze  energy  consumption,  and  establish  realistic  energy  management 
goals  for  their  facility.  Topics  to  be  covered  include  rate  schedules,  demand  charges,  and 
computer  accounting  software. 

Workshop  attendees  are  requested  to  bring  12  months  of  energy  bills,  a  calculator, 
and  a  computation  of  the  total  heated  area  for  their  building.  During  the  workshop, 
DNRC  staff  will  help  participants  set  up  their  facility's  personalized  energy  file. 

Building  managers  and  plant  operators  won't  want  to  miss  these  hands-on  workshops. 
Institution  administrators  and  school  superintendents  also  are  encouraged  to  attend. 

TIME:  All  workshops  nin  from  8:30  A.M.  to  4:30  P.M. 


PLACE: 


DATE: 


Cut  Bank 

Glacier  Electric  Co-op 
Meeting  Room 
410  East  Main 


Tuesday,  April  11 


Kali  spell 

Flathead  Electric  Co-op 

Meeting  Room 

2510  Highway  2  East 


Wednesday,  April  12 


Missoula 

Quality  Inn 

V.I.P.  Room 

1609  West  Broadway 


Thursday,  April  13 


Butte 

Copper  King  Inn 
Copper  King  Parlor 
4655  Harrison  Avenue 


Friday,  April  14 


'-  ':  Energy  Division,  DNRC 

Lee  Metcalf  Building 
':  ':  1520  East  Sixth  Avenue 
2  :  :    Helena,  MT  59620-2301 


There  is  no  charge  for  attendance.  However,  we 
would  like  to  know  if  you  plan  to  attend.  Call  Jody 
Nugent  at  444-6697  to  register.  If  there  is  insufficient 
pre-registration,  these  sessions  could  be  cancelled. 


Free  Training  On  Videocassettes  Available 


DNRC's  Energy  Division  offers  vidcotapws  designed  for 
owners  and  operators  of  commercial  and  institutional  build- 
ings. These  videotapes  cover  various  aspects  of  energy 
management  and  operating  procedures.  Tliey  also  provide 
an  excellent  follow-up  to  DNRC  workshops. 

DNRC  will  loan  the  tapes  to  you,  free  of  charge,  one  or  two 
at  a  time.  They  must  be  returned  to  DNRC  within  two 
weeks.  DNRC  will  pay  the  cost  to  ship  them  to  your  organi- 
zation, but  we  ask  that  you  pay  the  return  postage. 

The  name  and  address  of  the  distributor  arc  on  each  tape,  if 
you  wish  to  purchase  copies.  Typically,  the  tapes  will  cost 
between  S20-S100.  All  videotapes  arc  1/2  inch  VHS  format. 

An  order  form  is  provided  below.  Indicate  which  tape(s) 
you  wish  to  view  and  when  you  would  like  to  use  them. 
Please  fill  in  the  number,  001, 002  etc.,  that  appears  at  the 
start  of  each  entry. 

From  Oregon  State  University. 

001  Safe  and  Efficient  Boiler  Operations,  1987,  36  minutes, 
with  handbook.  Shows  how  to  save  money  on  fuel,  repairs, 
and  other  operating  costs  for  small  boilers. 

002  Irrigation  Energy  Conservation:  System  Efficiency,  57 
minutes.  Describes  proper  fittings,  use  of  low  pressure 
sprinklers,  application  rates,  and  a  simple  test  for  efficiency. 

003  Irrigation  Energy  Conservation:  Management  Effi- 
ciency, 37  minutes.  Discusses  methods  of  irrigation  schedul- 
ing and  soil  monitoring  with  the  use  of  computers  and 
weather  information. 

From  E.T.  Harlow  Co. 

004  Unit  Ventilator  Reconditioning,  22  minutes.  Looks  at 


op>cration  and  maintenance  of  unit  ventilators  with  face  and 
by-pass  dampers.  Covers  cleaning,  re-gasketing  damper 
blades,  and  adjusting  damper  linkages. 

005  Boiler  Maintenance,  Operation,  and  Safety,  30  minutes, 
with  handbook.  Covers  operating  characteristics  and  safety 
controls  for  atmospheric  and  pnawer  burner  boilers. 

006  Economizer  Testing  and  Tune-up,  30  minutes.  Demon- 
strates methods  for  adjusting  make-up  and  return  air 
dampers  in  a  HVAC  system. 

007  Hot  Water  Reset  For  Hydronic  Heating  System,  17  min- 
utes, with  handbook.  Describes  a  hot-water  system,  water 
reset  control,  and  three-way  mixing  valve.  Techniques  for 
checking  set  points  and  proper  operation  of  the  reset  control 
are  demonstrated. 

008  Multizone  Hot  Deck  Controls,  17  minutes,  with  hand- 
book. Describes  compwnents  of  multizone  air  handling 
system,  including  resetting  the  hot  deck  temperature  based 
on  outside  temperature. 

From  Armstrong  Machine  Workshop 

009  Guidelines  for  Steam  Trap  Troubleshooting,  19 
minutes.  Outlines  how  to  establish  a  preventative  mainte- 
nance program,  emphasizing  testing  of  various  traps. 

010  Solving  the  Water  Hammer  Puzzle,  24  minutes. 
Discusses  causes  and  effects  of  water  hammer  on  a  steam 
system,  and  prevention  strategies. 

01 1  Guidelines  For  Steam  System  Efficiency,  15  minutes. 
Discusses  piping  techniques  necessary  to  achieve  optimum 
efficiency. 


VIDEO  ORDER  FORM 


NAME 


ORGANIZATION 


ADDRESS  or  P.O. 
CITY,  STATE,  ZIP. 


WORK  PHONE 


PLEASE  SEND  THE  FOLLOWING  VIDEOTAPE(S): 

1. 

2. 

3.  

4. 


Preferred  date  of  receipt 


Return  form  to:  DNRC,  Energy  Division;  1520  East  Sixth  Ave.;  Helena,  MT    59620-2301 
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Workshops  (continued) 

During  April,  DNRC  will  sponsor  a 
scries  of  Energy  Accounting  Work- 
shops. The  workshops  will  be 
conducted  in  Cut  Bank,  Kalisp>cll, 
Missoula,  and  Butte,  and  will  be 
funded  by  the  Bonneville  Power 
Administration. 

Administrators  and  school  superin- 
tendents, as  well  as  building  man- 
agers, maintenance  personnel,  and 
plant  operators  are  invited  to 
attend  the  one-day  sessions.  These 
workshops  will  teach  participants 
how  to  organize  and  evaluate  the 
energy  data  and  consumption 
pattemsof  their  buildings.  Armed 
with  this  understanding,  managers 
and  operators  will  then  be  better 
able  to  identify  and  prioritize  their 
energy  management  activities. 


The  shaded  area  in 
this  ^raph  (corrected 
for  annual  weather 
differences  and  re- 
ductions in  natural 
gas  costs)  shows 
the  avoided  costs 
each  year  due  to 
conservation  efforts. 
Generating  graphs 
such  as  this  will  be 
covered  in  our 
upcoming  Energy 
Accounting  Workshop. 
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The  Energy  Accounting  Workshops 
will  be  led  by  Bill  Younger  and 
Neil  Marsh  of  DNTRC's  Energy 
Division.  Bill  Younger  provides 
technical  assistance  on  energy 
problems  to  administrators  and 


Technical  Tips 


Electrical  Equipment:  General  Operations  and  Maintenance 

Electrical  equipment  should  be  checked  and  repaired  regularly. 
Equipment  not  operating  prop>erly  consumes  unnecessary  energy. 
Thus,  it  is  less  efficient  and  more  prone  to  break  down.  You'll  need 
to  use  lubricating  oil  as  specified  by  the  manufacturer  of  the 
equipment. 

For  any  piece  of  belt-driven  equipment,  set  the  amount  of  belt 
slack  recommended  by  the  equipment  manufacturer.  Check  the 
operating  manual  or  ask  your  supervisor  to  find  out  how  much 
slack  should  exist.  If  the  belt  is  too  tight,  energy  is  wasted  because 
there  is  too  much  friction,  and  bearings  wear  out  faster.  If  the  belt 
is  too  loose,  slippage  will  reduce  the  equipment's  capacity  and  will 
cause  the  equipment  to  operate  inefficiently. 

Keep  motors  free  of  anything  that  blocks  cooling.  A  cooler  motor 
operates  more  efficiently. 

Lubricate  motors  following  the  manufacturer's  specifications. 
Lubricating  motors  on  schedule  and  according  to  directions  will 
prolong  motor  life,  reduce  friction,  and  reduce  the  amount  of 
energy  consumed  for  the  work  done.  Do  not  over  lubricate.  Too 
much  lubrication  can  clog  moving  parts,  collect  dirt,  and  decrease 
operating  efficiency. 


1985 


1986 


1987 


1988 


op>erators  of  Montana  schools,  hos- 
pitals, and  commercial  and  public 
buildings.  Younger  has  taught 
several  energy  management  semi- 
nars throughout  Montana,  Okla- 
homa, and  at  the  World  Energy 
Engineering  Congress  held  last 
October  in  Atlanta,  Georgia. 

Neil  Marsh  has  an  environmental 
engineering  degree  from  Stanford 
University  and  has  taken  graduate 
coursework  in  mechanical  engi- 
neering at  Oregon  State  University. 
For  the  past  three  years,  he's 
worked  for  DNRC  trouble-shooting 
problems  with  heating  and  ventila- 
tion systems  and  conducting  work- 
shops about  energy-efficient 
construction. 

Workshop  participants  arc  re- 
quested to  bring  the  utility  bills 
from  the  previous  12  months  for 
their  buildings  and  a  calculator. 
Also,  please  compute  the  total 
heated  area  of  your  building  (in 
square  feet)  and  provide  that  figure 
to  the  workshop  leaders.  This 
information  will  be  used  during  the 
workshop  to  set  up  an  energy 
accounting  file  for  your  building. 

See  the  insert  included  in  this  issue 
for  the  dates,  times,  and  locations 
of  these  free  workshops.  To  pre- 
registcr,  please  call  Jody  Nugent  at 
444-6697. 
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Employees  (continued) 

First,  they  recommended  consolida- 
tion, which  allowed  the  closure  of 
several  buildings  and  the  top  two 
floors  of  another  building.  People 
were  persuaded  to  move  from  the 
inefficient  staff  houses  into  more 
energy-efficient  houses. 

Then  employees  were  encouraged 
to  get  involved  in  the  effort.  The 
committee  developed  checklists  on 
how  to  save  energy,  and  set  aside 
one  month  as  "Hospital  Energy 
Conservation  Month." 

"We  tried  to  gear  the  program  so 
there  was  something  in  it  for  them, 
not  just  something  for  the  hospital. 
We  tried  to  show  them  how  to 
stretch  their  pay  check  by  saving 
energy  at  home  as  well  as  at  work," 
McCarthy  said. 

The  committee  also  ran  a  contest  to 
find  the  three  best  employee  sug- 
gestions for  saving  energy  at  the 
hospital.  The  top  ideas  included  in- 
stalling fiberglass  batts  to  insulate 
the  suspended  ceilings,  replacing 
incandescent  lights  in  the  solarium 
with  fluorescent  ones,  and  using 
photoelectric  cells  to  prevent 
outside  lights  from  being  left  on 
during  daylight  hours. 

The  committee  also  drew  on  the 
expertise  and  experience  of  energy 
experts  outside  the  institution. 
Invitations  and  requests  for  partici- 


pation in  a  walk-through  audit  were 
sent  to  various  federal,  state,  and 
private  agencies.  Local  newspaper 
and  television  reporters  were  invited 
along  on  the  walk-through  audit. 

The  experts'  tour  pinpointed  many 
low-  and  no-cost  ideas  that  could  be 
easily  implemented.  Discovering  that 
the  building  was  too  warm  in  some 
rooms  and  too  cold  in  others,  the 
energy  experts  recommended 
installing  more  thermostats  and  heat 
controls.  The  auditors  also  saw  that 
behind  curtains  and  shades  some 
double  hung  windows  had  slipped 
open  without  being  noticed.  They 
suggested  closing  and  caulking  the 
windows. 

Several  energy-saving  measures  have 
been  implemented,  including: 

•  Street  light  conversion  from  300- 
watt  incandescent  to  150-watt  high 
pressure  sodium. 

•  An  air  curtain  over  the  food  deliv- 
ery door. 

•  A  new  power  burner  for  the  boiler. 

•  Window  repairs. 

•  Removal  of  deteriorated  insulation 
and  rcinsulalion  of  boiler  steani 
lines. 

•  Preventative  maintenance  program 
for  steam  traps. 

Although  the  exact  energy  savings 
generated  are  difficult  to  measure, 
the  hospital  has  shown  a  decline  in 
both  the  amount  and  the  cost  of 

utilities  since  the  inception  of  the 


Energy  Committee  in  August  1983. 
In  1986,  the  Montana  State  Hospital 
won  a  National  Award  for  Energy 
Innovation.  The  award  cited  the 
energy  conservation  program  for 
reducing  the  hospital's  operating 
costs  between  1982  and  1986  by 
about  a  quarter  million  dollars  a 
year.  DNRC's  records  show  that  for 
each  year  during  fiscal  years  1984  - 
1987,  the  hospital  consumed  23  to 
30  percent  less  natural  gas  than  in 
1982  (weather-corrected),  before  the 
conservation  measures  were 
initiated. 

In  1988,  DNRC  contracted  with  a 
private  engineering  firm  to  conduct 
a  comprehensive  energy  analysis  of 
the  Warm  Springs  and  Galen  cam- 
puses. While  the  eniployee- 
orientcd  program  has  proved 
successful,  the  study  has  identified 
several  cost-effective  capital  im- 
provements that  would  help  the 
hospital  achieve  substantial  addi- 
tional energy  savings.  These 
improvements  are  being  proposed 
to  the  1989  Legislature  as  part  of  a 
bond-funded  energy  retrofit 
program.  Bonds  would  be  issued  to 
cover  the  cost  of  retrofits  on  eligible 
state  buildings,  such  as  the  Mon- 
tana State  Hospital.  The  program  is 
designed  so  the  energy  savings 
realized  would  equal  or  exceed  the 
debt  service  on  the  bonds. 

This  article  was  adapted  from  "Energy 
Savings— Hospitals"  (DNRC  1986) 
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Inside... 

Welcome  to  Energy  Source,  a  periodic  bul- 
letin for  institutional  and  commercial  build- 
ing operators.  This  third  edition  high- 
lighU: 

•  DNRC's  Boiler  Efficiency  Workshops 
being  held  in  January 

•  the  success  of  the  Bozeman  School 
District 

•  facts  on  the  Institutional  Conservation 
Program 

•  tips  for  lighting  savings 

•  Energy  Smart  Design  and  Montana 
Commercial  Structures  Programs 

•  other  upcoming  events 

Weinvit«you  to  comment  on  theusefiilness 
of  this  publication  and  encourage  you  to 
suggest  topics  or  provide  materials  for  fu- 
ture editions.  Multiple  copies  are  available 
on  request.  Please  address  your  correspon- 
dence to: 

Peggy  Nelson 

Montana  Department  of  Natural 
Resources  and  Conservation 
1520  East  Sixth  Avenue 
Helena,  MT  59620-2301 
444-6697 

Thanks  go  to  the  Bormeville  Power  Ad- 
ministration for  providing  funding  for  this 
bulletin. 

Don't  forget  about  DNRC'S  inventory 
of  energy  conservation  training  video- 
cassettes  available  free  from  our  lend- 
ing library. 


Bozeman  Schools  Cut  Utility  Bills 
by  60  Percent 

Gary  Griffith  recently  achieved  a  goal  he  set  for  himself  five  years 
ago.  And  in  the  process,  he  cut  the  Bozeman  school  system's  natural 
gas  bills  from  $309,000  to  $123,000  a  year. 

Just  before  Griffith  was  hired  to  head  the  school  system's  mainte- 
nance department  in  1982,  an  engineering  firm  went  thro^ugh  each 
of  the  district's  eight  buildings,  identifying  ways  to  save  energy. 
The  reports  were  on  Griffith's  desk  his  first  day  on  the  job.  Griffith 
read  the  reports  and  set  a  goal  of  cutting  the  school  district's  energy 
use  by  45  percent.  He  zeroed  in  on  several  of  the  firm's  suggestions 
for  saving  energy.  "I  tried  to  go  afler  the  biggest  paybacks  first,"  he 
said.  "It's  like  taking  the  frosting  off  the  cake." 

The  first  year,  Griffith  added  roof  insulation,  removed  the  sky- 
lights, and  insulated  the  hot  water  tank  at  Emerson  School.  He  also 
put  an  optimum  stop-start  system  on  the  Whittier  School  boiler. 
The  projects  cost  a  total  of  $81,025. 

Griffith  received  a  $40,512  Institutional  Conservation  Pro- 
gram (ICP)  grant  to  help  cover  the  costs.  Funded  by  the  U.S. 
Department  of  Energy,  the  program  is  administered  by  DNRC.  (See 
page  2  for  related  article  on  ICP.)  ICP  grants  cover  half  the  cost  of 
installing  energy  conservation  measures  on  schools  and  hospitals. 
That's  what  got  us  started."  Griffith  said. 

The  first  project  was  so  successful  that  the  school  system  went  on  to 
install  70  to  80  energy  conservation  measures  in  the  schools  over  the 

(Continued  on  page  3) 
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Upcoming  Free  Workshops 

Water  treatment  and  troubleshooting  will  be  the 
focus  of  this  year's  boiler  efficiency  workshops. 

DNRC  will  sponsor  the  intensive,  two-day  seminars  in 
Billings,  Butte,  Great  Falls,  Miles  City,  and  Missoula 
during  January  1989.  These  free  workshops  are  a  do 
not  miss,  even  for  those  boiler  operators  who  at- 
tended last  year's  workshops.  Funded  by  the  Depart- 
ment of  Energy,  these  workshops  will  show  you: 

•  Over  45  ways  to  improve  plant  performance 

•  How  to  select  options  for  maximum  efficiency 

•  Applications  of  state-of-the-art  equipment 

•  How  to  "measure  and  manage"  energy  costs 

•  How  to  use  computer  power  to  cut  costs 

•  How  to  "tune  up"  a  plant 


Workshop  instructors  are  Harry  Taplin,  P.E.  and 
Debner  Sneed,  P.E.  of  BTU  Consultants.  Mr  Taplin 
has  more  than  25  years  experience  in  boiler  opera- 
tions, design,  testing,  and  troubleshooting.  He  has 
conducted  workshops  for  the  Association  of  Energy 
Engineers  for  the  past  ten  years.  Mr.  Sneed  has  had 
15  years  experience  working  on  boilers,  steam  traps, 
and  distribution  systems.  Since  1982,  he  has  been  a 
community  college  instructor,  lecturing  on  heating 
and  cooling  systems.  For  workshop  dates  and  loca- 
tions, see  insert. 

In  April  of  1989,  DNRC  will  present  several  energy 
management  workshops  across  the  state.  Look  for  the 
specifics  of  these  workshops  in  the  next  issue  of  Ener- 
gy Source. 


Current  ICP  Grant  Cycle  Closes 

The  application  deadline  for  the  current  funding  cycle 
ofthe  Institutional  Conservation  Program  (ICP)  closed 
on  December  1st,  1988.  A  total  of  16  eligible  schools 
and  hospitals  entered  the  competition  for  energy  study 
and  retrofit  funding.  Applications  are  currently  being 
reviewed  by  DNRC.  DNRC  will  make  funding  recom- 
mendations to  the  U.S.  Department  of  Energy  (DOE) 
early  in  1989,  and  DOE  will  make  final  grant  awards. 
Thirteen  school  districts,  1  hospital,  and  1  state  uni- 
versity (with  two  requests)  have  requested  $587,709 
in  grant  funds.  Those  successful  applicants  who  are 
not  eligible  for  hardship  funding  will  match  dollar  for 
dollar  the  funds  they  receive.  Grants  to  institutions 
that  qualify  for  hardship  funding  cover  a  larger  por- 
tion ofthe  project  costs. 


In  the  previous  funding  cycle,  30  school  districts,  3 
hospitals,  and  2  colleges  across  the  state  received 
about  $1.1  million  in  ICP  grants  —  including  about 
$200,000  in  federally  appropriated  DOE  funds  and 
$900,000  in  state  appropriated  Petroleum  Violation 
Escrow  (PVE)  account  funds  (see  cover  story).  The 
PVE  account  was  established  to  pro\nde  restitution  to 
the  public  for  overcharges  made  by  oil  companies 
before  the  oil  industry  was  deregulated. 

During  the  current  funding  cycle,  DOE  will  again 
provide  approximately  $200,000  in  matching  funds. 
DNRC  will  use  interest  accrued  on  PVE  funds  to  fund 
some  ofthe  grant  requests  received  this  year.  More 
PVE  funds  will  be  requested  during  the  upcoming 
legislative  session. 


Design  Assistance  for  New  Commercial 
Buildings 

To  encourage  energy-efficient  design  in  new  commer- 
cial buildings  in  western  Montana,  the  Bonneville 
Power  Administration  and  eight  electric  cooperatives 
ofTer  free  services  under  the  Energy  Smart  Design 
Program.  Th^  participating  electric  cooperatives  are 
located  in  Corvallis,  Eureka,  Cut  Bank,  Missoula, 
Troy,  Poison,  Dillon,  and  Kalispell.  These  utilities 
provide  consultations,  supply  information,  and  offer 
recommendations  about  electrical  lighting  and  heat- 
ing to  commercial  building  designers,  builders,  and 
developers.     The  program  provides  recognition  to 


building  owners  and  designers  whose  new  structures 
meet  certain  prescribed  levels  of  energ>'  efficiency. 

The  Montana  Power  Company  offers  a  similar  pro- 
gram for  commercial  building  owners  and  designers 
within  their  utility  service  area.  Called  the  Montana 
Commercial  Structures  Program,  this  project  takes  a 
different  approach  for  providing  recognition  to  partici- 
patingbuildingdesign  professionals.  Awards  are  given 
for  new  commercial  structures  that  achieve  optimum, 
cost-effective  levels  of  energy  efficiency. 

For  more  information,  contact  one  ofthe  electric  coop- 
eratives mentioned  above  or  the  local  Montana  Power 
Company  office. 


BOILER  EFFICIENCY  WORKSHOPS 


These  free,  comprehensive,  two-day  sessions  will  include  a  focus  on  water  treat- 
ment and  troubleshooting.  They  are  a  diflferent  series  than  the  boiler  workshops 
conducted  last  year.  You  won't  want  to  miss  this  opportunity. 

Harry  Taplin,  P.E.,  and  Delmer  Sneed,  P.E.,  of  BTU  Consultants  are  the  workshop 
presenters.  They  have  over  40  years  of  combined  experience  in  boiler  operation, 
design,  testing,  and  troubleshooting. 


TIME:  All  workshops  run  from  8  A.M.  to  5  P.M.  on  both  days. 


PLACE: 


DATE: 


Great  Falls 

Vocational  Technical  Center 

2100  16th  Avenue  South 


Monday  -  Tuesday,  January  16  -  17 


Missoula 

University  of  Montana 
Montana  Room 
University  Center 


Wednesday  -  Thursday,  January  18  -  19 


Butte 

Montana  Tech  Campus 

Student  Union  Building 


Friday  -  Saturday,  January  20-21 


Billings 

Eastern  Montana  College 
Lewis  and  Clark  Room 
Student  Union  Building 


Monday  -  Tuesday,  January  23  -  24 


Miles  City 

Miles  City  Community  College 

Room  106 


Wednesday  -  Thursday,  January  25  -  26 


:  Energy  Division,  DNRC 
f  Lee  Metcalf  Building 

~:  1520  East  Sixth  Avenue 
:    Helena.  MT  59620-2301 


There  is  no  charge  for  attendance.  However,  we 
would  like  to  know  if  you  plan  to  attend.  Call  Jody 
Nugent  at  444-6697  to  register.  If  there  is  insufficient 
pre-registration,  these  sessions  could  be  cancelled. 
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Bozeman  Schools  (continued) 
past  four  years.   ICP  provided  a  total  of  $362,877  to 
help  pay  for  the  energy  conservation  measures.  They 
modified  the  heating  and  ventilating  systems  and 
added  roof  and  wall  insulation  at  several  schools. 

"One  of  the  first  things  we  did  was  to  cover  parts  of 
some  windows  with  insulated  panels,"  Griffith  said. 
"Tfou  could  make  a  small  snowball  from  the  amount  of 
snow  that  blew  in  around  the  windows  in  some  class- 
rooms, "  he  said.  "We  blocked  the  windows  for  comfort 
as  well  as  energy  savings.  We  now  have  a  better 
teaching  environment  in  those  classrooms." 


BOZEMAN  SCHOOLS  NATURAL  GAS  COSTS  &  SAVINGS 
1982-1987  TOTALS  FOR  ALL  FACILITIES 
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Griffith  attributed  the  continuing  success  of  the  en- 
ergy saving  program  to  the  people  who  operate  the 
buildings.  "The  eight  head  custodians  sit  around  a 
table  in  my  office  each  month,  and  we  review  the 
energy  use  of  each  building,"  he  said.  "There's  a  subtle 
competitiveness.  No  one  likes  to  see  his  building  the 
worst  energy  user  every  month."  (see  inset  below) 

If  a  building's  energy  use  suddenly  goes  up,  Griffith 
added,  the  head  custodian  immediately  sets  out  to  find 
the  problem.  "It  could  be  a  time  clock  that's  off  or  a 
steam  trap  that's  open,"  he  said.  "They  find  and  fix  the 
problem.  And  next  month  the  energy  use  is  back  down 
where  they  want  it." 

Several  very  effective  techniques  for  cutting  energy 
costs  have  come  out  of  the  monthly  energy  reviews, 
Griffith  noted. 


"Amie  De  Hann,  head  custodian  at  Willson  School, 
suggested  a  pressure  control  override  for  the  boiler," 
he  said.  "The  override  keeps  the  boiler  from  coming  on 
too  often  at  night  and  on  weekends.  The  whole  idea  is 
to  keep  the  burner  off  when  we  don't  need  it;  running 
the  burner  makes  the  gas  meter  go  around.  Installing 
the  override  cost  $350.  But  it  saved  ten  times  that  in 
the  first  year." 

During  1988,  The  Bozeman  School  District  was 
awarded  $37,760  in  ICP  grant  funds  to  help  pay  for 
energy  conservation  measures  at  the  high  school.  The 
Bozeman  High  School  project  will  include  installing 
infrared  sensors  in  classrooms,  shops,  and  bathrooms 
that  will  turn  off  unit  ventilators  when  the  rooms 
aren't  being  used.  Griffith  said  he  also  plans  to  install 
a  computerized  energy  management  system  (EMS)  at 
the  high  school. 

"The  EMS  will  put  the  whole  building  at  the  custo- 
dian's finger  tips,"  he  said.  "He'll  know  the  exact  times 
the  boiler  comes  on  and  the  number  of  cycles  it  goes 
through.  It's  like  reading  the  heartbeat  of  the  boiler. 
He  knows  how  many  times  the  boiler  should  cycle. 
Then  if  that  starts  to  change,  we  can  go  looking  for 
what's  wrong.  The  EMS  calls  our  attention  to  prob- 
lems sooner  and  allows  us  to  fix  them  before  they 
become  expensive,  major  problems." 

Afler  this  year's  projects  are  completed,  Griffith  said 
the  school  system  will  have  performed  most  of  the  cost- 
effective  conservation  measures  it  can  to  save  natural 
gas.  Now  he's  concentrating  on  saving  electricity. 

"I  think  we've  taken  a  real  good  shot  at  cutting  down 
our  energy  bills,"  Griffith  said.  "But  you're  never  done, 
especially  when  electricity  prices  keep  going  up." 

—by  Pat  Hoban,  DNRC 


Montana  State  Government... 

Watch  for  the  details  on  our  peer  matching  pro- 
gram. Based  on  the  success  in  Bozeman,  DNRC 
will  setup  several  meetings  where  profession- 
als with  energy  management  responsibilities 
for  state  institutions  can  come  together  and  ex- 
change energy  conservation  information.  In 
the  next  seven  months,  two  or  three  90-minute 
to  3-hour  sessions  will  be  held  in  different  Mon- 
tana communities.  The  facilitators  for  the 
sessions  will  be  building  managers  who  have  a 
success  story  to  bring  to  their  peers  regarding 
energy  saving  strategies. 
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Tips  for  Cutting  Lighting 
Costs  In  Your  Building 

Reducing  the  waste  of  lighting  energy  is  the  key  to 
lower  electric  bills. 

1.  Energy  is  lost  through  overlighting.  To  lessen 
these  losses: 

•  Remove  unnecessary  lamps  where  lighting  is  too 
bright,  such  as  in  areas  near  windows  and  in  hallways. 

•  Turn  ofF  lights  when  an  area  is  unoccupied. 

•  Reschedule  evening  cleaning,  reduce  or  eliminate 
other  evening  activities. 

•  Use  partial  lighting  before  and  after  "public"  hours. 

•  Install  desk  lamps  and  other  types  of  "task  lights" 
at  work  areas  such  as  office  desks,  drafting  tables,  and 
productassembly  areas. 


2.  Lighting  energy  is  wasted  through  transmis- 
sion losses.  To  minimize  these  losses: 

•  Clean  lamps  and  fixtures  annually.  Dirty  fixtures 
can  reduce  light  output  by  20  percent. 

•  In  areas  where  fluorescent  lamps  have  been  re- 
moved and  are  no  longer  used,  check  to  ensure  the 
ballasts  are  disconnected. 

•  Replace  yellowed  or  hazy  lenses,  diffusers,  and 
globes  with  new  ones  that  are  not  yellowed  by  ultravio- 
let light. 


3.  Lighting  energy  is  wasted  through  inefficient 
sources.  To  reduce  these  losses: 

•  Install  high-efficiency  fiuorescent  lamps  to  replace 
incandescent  ones. 

•  Install  more  efficient  ballasts  when  replacingbumed 
out  ones. 


•  Reduce  or  eliminate  unnecessary  outside  lighting.         •  Relamp  with  lower  wattage  incandescent  lamps. 


•  Use  only  necessary  levels  of  safety  and  security 
lighting;  consider  installing  motion  sensors  on  secu- 
rity lighting. 

•  Whenever  possible,  install  timer  switches  that 
automatically  turn  lights  on  and  off.  If  timers  are 
already  in  use,  make  sure  they  are  working  and  set 
properly. 

•  Install  dimmer  switches. 


•  Replace  two  lower-wattage  lamps  with  one  higher- 
wattage  one. 

•  In  many  cases,  fluorescent  lamps  with  incandescent- 
type  screw-in  bases  are  available.  When  possible, 
replace  individual  incandescents  with  fluorescents. 

From  DNRC's  free  publication,  'How  To  Reduce  En- 
ergy Costs  In  Your  Building' 
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About  this  bulletin  ... 

Welcome  to  Energy   Source,     a 

periodic  bulletin  for  institutional 
and  commercial  building  opera- 
tors. This  publication  provides 
practical  information  to  the  opera- 
tors of  commercial-scale  buildings. 

Energy  Source    will  provide  ... 

•  articles  to  help  you  improve  your 
building's  energy  performance 

•  current  listings  of  the  energy  con- 
servation training  videos  avail- 
able free  from  our  lending 
library 

•  announcements  of  upcoming 
energy  conservation  and  buil- 
ding maintenance  workshops. 

We  welcome  your  comments  on  the 
usefulness  of  this  bulletin.  We  also 
encourage  you  to  suggest  topics  or 
provide  material  for  future 
editions.  Address  your  correspon- 
dence to  Peggy  Nelson  at  the 
address  below. 

DNRC,    Energy    Division 
Lee   Metcalf  Building 
1520  East  Sixth  Avenue 
Helena,  MT     59620-2301 

Funding  for  this  bulletin  is 
provided  by  the  U.S.  Department 
of  Energy.  We  ask  that  you  cor- 
rect any  address  errors  by  retur- 
ning the  mailing  label  to  DNRC 
with  the  changes  noted.  Persons  or 
organizations  who  wish  to  be  added 
or  removed  from  the  mailing  list 
may  do  so  by  notifying  this  office. 

If  you  receive  extra  copies  of  this 
bulletin,  please  pass  them  on.  We 
are  updating  our  mailing  list  to 
eliminate  duplication. 


MONTANA  STATE  LIBRARY 

1515  E.  6th  AVE. 
HELENA.  M0MTANA'?5526 
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Workshops  set  for  eastern  Montana 

DNRC  workshop  reaps 
savings  for  St.  Luke's 

In  June,  DNRC  sponsored  a  series  of  half-day  workshops  in 
western  Montana  for  building  operators.  Instructor  David 
Seaberg  conducted  eight  sessions  on  Heating,  Venti- 
lating, and  Air  Conditioning.  In  a  separate  session, 
Seaberg  performed  a  brief,  hands-on  technical  analysis  of  the 
mechanical  system  at  St.  Luke  Community  Hospital  and 
Nursing  Home  in  Ronan. 

For  several  years,  the  building's  cooling  system  hadn't 
performed  properly,  and  staff  complained  that  the  building 
wasn't  cool  enough  during  summer.  During  his  visit, 
Seaberg  located  and  repaired  the  recurring  control  problem  in 
a  20-ton  chiller  unit.  At  the  same  time,  he  suggested  several 
other  operation  and  maintenance  activities  that  would 
increase  the  building's  efficiency.  St.  Luke  Administrator, 
Larry  Robinson  remarked,  "As  a  result  of  the  one-on-one 
assistance,  we  noticed  an  immediate  change  in  improved 
comfort." 

Once  again,  the  DNRC  Energy  Division  is  sponsoring  a  series 
of  half-day  maintenance  workshops.  Scheduled  for  September 
and  October,  the  workshops  will  take  place  in  eastern  Montana 
communities   and  will  be  funded  by  the  Department  of  Energy. 

In  separate  sessions,  the  workshops  will  cover  the  following 
topics: 

•  Heating,  Ventilating  &  Air  Conditioning  (HVAC) 

•  HVAC   Controls:      Maintenance   &   Calibration 

•  Lighting   Technology   &    Maintenance 

•  Electric  Motors  &  Pumps 


David  Seaberg  of  Northeast  Metro  Technical  Institute  will 
lead  the  HVAC  and  HVAC  Controls  workshops. 

John  Krigger,  owner  of  Saturn  Resource  Management,  will 
lead  the  Lighting  Technology  &  Maintenance  workshops. 

Larry  Olson,  president  of  Mechanical  Technology,  Inc.  will 
lead  the  Electric  Motors  &  Pumps   workshops. 

An  insert  to  this  issue  shows  the  schedule  of  dates,  times  and 
locations  for  these  workshops.  For  further  information,  call 
Jody  Nugent  at  444-6697.  The  workshops  a 
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Tracking  down  energy  savings 


You  can  cut  your  electricity  and  natural  gas  costs 
by  eight  to  sixteen  percent  just  by  keeping  track  of 
your  energy  use,  according  to  Marvin  Gough, 
former  director  of  the  American  Hospital  Asso- 
ciation's Energy  Task  Force. 

"If  your  utility  company  said  they'd  give  you  one 
or  two  months'  free  energy  if  you  would  just  track 
your  energy  comsumption,  would  you  do  it?" 
Gough  asked  the  45  people  attending  the  Montana 
Health  Care  Association  Convention  in  Helena 
in  April  1987.  "I  guarantee  you  will  get  those 
kinds  of  savings  if  you  just  start  tracking  your 
energy  consumption." 

Before  his  talk  in  Helena,  Gough  studied  two 
nursing  homes  in  southwestern  Montana.  One,  a 
57-bed  facility,  spent  $20,201  on  natural  gas  and 
electricity  in  the  year  ending  February  28,  1987, 
and  $24,051  in  the  preceding  year.  The  second,  a 
98-bed  skilled-care  facility,  spent  $28,775  in  the 
year  ending  November  30,  1986. 

"Saving  eight  to  sixteen  percent  on  those  bills 
could  quickly  add  up,"  he  said. 

"Energy  is  a  non-emotional,  non-controversial 
economy  measure,"  Gough  said,  adding  that  you 
can  save  money  on  energy  without  decreasing  the 
quality   of  patient  care   or   decreasing  patient 


comfort  in  any  way.  "And  the  savings  go  on  year 
after  year  in  many  cases." 

No  Cost  -  Low  Cost  Savings 

You  can  also  make  substantial  cuts  in  energy 
costs  without  capital  expenditures  or  with 
minimal  expenditures. 

Gough  recommended  that  nursing  homes  start 

(continued  on  page  4) 
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Figure  1.  Energy  Costs  per  Month   This  graphs  tracks  the  gas  and 
electricity  costs  lor  a  southwestern  Mor)tana  nursttig  home. 


Energy  videotapes  available  for  loan 


The  Energy  Division  offers 
videotapes  designed  for  owners 
and  operators  of  commercial 
and  institutional  buildings. 
These  videotapes  cover  various 
aspects  of  energy  management 
and  operating  procedures. 

DNRC  will  loan  the  tapes  to  you, 
free  of  charge,  one  or  two  at  a 

time.  They  must  be  returned  to 
DNRC  within  two  weeks. 
DNRC  will  pay  the  cost  to  ship 
them  to  your  organization,  but 
we  request  that  you  pay  the 
return  postage. 

The  name  and  address  of  the 
distributor  is  on  each  tape, 
should  you  wish  to  purchase 
copies  for  your  own  use. 


All  videotapes  are  1/2 
inch  VHS  format.  An  order 
form  is  provided  on  page  3. 


From  Oreeon  State  University 

001.  Safe  and  Efficient  Boiler  Opera- 
tions 

•  36  minutes,  with  handbook 

002.  Irrigation  Energy  Conservation: 
System  Efficiency 

•  37  minutes 


003.  Irrigation  Energy  Conservation: 
Management  Emciency. 
•     37  minutes 


Fmm  E.T.  Harlow  Ca 

004.  Unit  Ventilator  Reconditioning 
•     22  minutes 


005.  Boiler  Maintenance,  Operation, 
and  Safety 

•  30  minutes,  with  handbook 

006.  ECONOMIZER      Testing  and 
Tune-Up 

•  30  minutes 

007.  Hot  Water  Reset  For  Hydronic 
Heating  S>'stem 

•  17  minutes,  with  handbook 

008.  Multizone  Hot  Deck  Controls 

•  14  minutes,  with  handbook 

Armstrong  MachineW'orkshop 

009.  Guidelines    for    Steam    Trap 
Troubleshooting 

•  19  minutes 

010.  Solving  the  Water  Hammer  Puzzle 

•  24  minutes 

Oil  .Guidelines  For  Steam  System  Effi- 
ciency 

•  15  minutes 

See  order  form  on  page  3. 
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Lighting,  Motors,  and  Pumps  Workshops     H 


date 


September  19.  1988 


Montana  State  Highway  Dept. 
Building  Auditorium 
2701  Prospect  Avenue 


September  20,  1988 

Parts  Gibson  Junior  High 

Room  #209 

2400  Central  Avenue 


September  21, 1988 

Eastern  Montana  College 
Student  Union  Building 
Lewis  Room 


place 


time 


Helena 


8:30-12:00 
1:00-4:30 


Great  Falls     8:30-12:00 
1:00-4:30 


Billings 


8:30-12:00 
1:00-4:30 


topic 


Lighting  Technology  &  Maintenance 
Electric  Motors  &  Pumps 


Lighting  Technology  &  Maintenance 
Electric  Motors  &  Pumps 

Lighting  Technology  &  Maintenance 
Electric  Motors  &  Pumps 


September  22,  1988 

Miles  Community  College 
Room  316 
2715  Dickinson 


Miles  City        8:30-12:00 


Lighting  Technology  &  Maintenance 
ONLY 


HVAC  Wori<shops 


date 


jBjEgigimgaaiigaaass^^ 


place 


time 


topic 


Octobers,  1988 

Sheraton  Hotel 

Russell  Room 

400  10th  Avenue  South 


Great  Falls      8:30-12:00 
1:00-4:30 


HVAC  Maintenance 

Control  Maintenance  &  Calibration 


October  4, 1988 

Lee  Metcalf  Building 
DNRC  Conference  Room 
Main  Floor 
1520  East  6th  Avenue 


Helena 


8:30-12:00 


1:00^:30 


HVAC  Maintenance 


Control  Maintenance  &  Calibration 


Octobers,  1988 

Holiday  Inn 

Billings  Plaza 
1-90  &  Mulbwney 
Gallatin  Room 


Billings 


8:30-12:00  HVAC  Maintenance 

1 :00-4:30  Control  Maintenance  &  Calibration 


1 


Energy  Division,  DNRC 
Lee  Metcalf  Building 
1520  East  Sixth  Avenue 
Helena.  Montana  59620 


No  charge  for  attendance.     However,  we  would 

lit<e  to  l<now  if  you  plan  to  attend. 

Call  Jody  Nugent  at  444-6697  to  register. 

NOTE:  If  there  is  insufficient  pre-registration, 
these  classes  could  be  cancelled 


■I 
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Technical  Tips:     Inspect  steam  traps  as 
preventative  maintenance 


What: 
Why: 

Tools: 


Observe  and  test  steam  traps  for  leaks. 

One  leaking  steam  trap  can  cause  $1,000+  worth  of 

steam  to  escape  in  a  year. 

1.  Mechanic's  stethoscope  with  an  extension  lead. 

2.  Contact  pyrometer  with  both  a  flat  and  a  needle  probe. 

3.  One  pair  of  heavy  gloves. 

4.  Steel  brush. 
Steps: 

1.  Observe  and  report:  Most  steam  systems  have  vented  con- 
densate tanks  to  release  pressure  and  allow  gases  which  won't 
turn  into  liquid  to  escape.  If  steam  traps  are  leaking,  the  steam 
will  escape  from  the  vent  pipes. 

Look  at  the  vent  pipes  from  all  condensate  tanks  each  day.  A 
plume  of  steam  from  the  vent  pipe  does  not  necessarily  mean 
that  a  steam  trap  is  leaking.  As  condensate  passes  from  the 
high  pressure  on  one  side  of  the  trap  to  the  low  pressure  on  the 
other  side,  some  of  the  condensate  will  flash  to  steam.  "Flash 
steam"  is  saturated  steam.  Steam  from  leaking  traps  is 
superheated  steam. 

You  are  looking  for  superheated  steam.  Superheated  steam  will 
have  a  plume  which  is  clear  at  the  base.  It  becomes  white  only 
after  it  gets  up  into  the  air.  Picking  out  the  right  plume  takes 
practice.  But  it  is  very  important.  Remember  the  plume  will 
change  a  little  as  the  steam  load  varies.  It  will  also  vary  with 
wind  speed,  temperature,  and  humidity  changes. 

2.  Look  at  the  trap,  connecting  pipes,  and  valves.  Check  for 
corrosion. 

3.  Once  you  know  that  somewhere  in  the  system  a  trap  is 
leaking,  try  to  find  it.  Many  traps  feed  the  same  tank.  Finding 
the  leaking  one  takes  time. 

a.  Look  for  the  "hot"  line.  Measure  the  temperature  of  the  lines 
leading  to  the  tank.  Use  a  surface  contact  thermometer  to  do 
this.  Clean  the  pipe  surface  by  the  trap  with  a  wire  brush.  Place 
the  flat  contact  probe  of  the  pyrometer  on  the  pipe  surface.  Keep  it 
there  until  the  needle  stays  still.  Record  the  temperature. 

A  cool  line,  below  200  degrees  F.,  means  no  trap  is  leaking 
above  it.  A  hot  line,  above  200  degrees  F.,  is  not  proof  a  trap  is 
leaking.    But  you  have  narrowed  down  the  possibilities. 

b.  Hot  lines  can  sometimes  be  spotted  by  valving  off  return 
lines  one  by  one  and  looking  at  the  plume.  Ask  your  supervisor 
if  the  lines  have  valves  and  if  you  can  use  this  procedure.  Do 
not  turn  valves  without  checking  first. 

c.  Measure  temperatures  of  return  lines  from  equipment 
which  is  not  being  used.  A  hot  line  is  a  good  sign  oi  a  faulty 
trap. 

4.  Check  traps  you  think  may  be  faulty.  You  can  do  this  in  two 
ways:  use  infrared  thermography,  if  available,  or  use  a  mecha- 
nics stethoscope  and  listen  to  the  trap  as  it  operates.  Each  trap 
type  has  its  own  sounds  (see  box);  place  the  probe  in  several 
areas  and  record  the  sounds  you  hear.  Also  listen  to  the  pipe. 
You  may  be  getting  an  echo  from  somewhere  else. 

Make  three  separate  tests:  1)  with  steam  on  and  fiowing;  2)  with 
it  totally  off  (using  valves);  and  3)  on  a  bypass  leg  where 
installed.    Record  these  sounds. 

5.  Report  findings  to  your  supervisor. 

CThis  article  reprinted  with  permission  frvm  Washington  State  Energy  Office) 


Steam  Trap  Operating  Sounds 

Disc    Thermodynamic   Trap    (pres- 
sure) 

( i/M-rating  properly 

Opening  and  snap-closing  of  disc  several 

times  per  minute. 
failure 

Rapid  chattering  as  steam  passes  through. 

Mechanical  (bucket  float) 

operating  properly 

Cycling  sound  of  bucket  as  it  opens  and 

closes. 
fciilure 

Whistling  sound  of  high -velocity  steam. 

Thermostatic 

operating  properly 

Sound  of  periodic  discharge  if  medium  to 

high  load;  possibly  no  sound  if  light  load; 

throttled  discharge. 
failure 

Fails  closed;  no  sound. 


VIDEO   ORDER   FORM 


Name: 


Organization: 


Address: 


City.  Stale,  ap:. 


Work  Phone: 


Please  send  me  the  following  videotape(s): 


Preferred  date  of  receipt: 


Re(vfnk3rnnto.      DNRC,    Energy    Division 
Lee    Metcalf    Building 
1520    East    Sixth    Ave. 
Helena,    MT      59620 
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Tracking  energy  savings  (cont'd) 

their  energ>'  conservation  programs  by  taking  the 
no-cost  and  low-cost  measures  first. 

Take  a  Positive  Cash  Flow  Approach 

Take  a  positive  cash  flow  approach  to  under- 
taking energy  conservation  measures,"  he  said. 
"Implement  tne  no-cost  measures  first,  track  the 
savings,  and  apply  the  savings  toward  cost- 
effective  measures  that  require  a  capital  outlay." 

Gough  urged  nursing  home  administrators  to 
carefully  go  over  their  gas  and  electricity  bills 
each  month.  "Then  look  at  your  gas  and 
electricity  bills  for  the  past  year  —  or  even  better, 
for  the  past  three  years  —  to  see  the  month  by 
month  changes,"  he  said.  If  you  don't  have  the 
utility  bills  in  your  files,  he  added,  ask  you  local 
utility  for  that  information.  Putting  the 
information  on  energy  consumption  and  costs 
into  graphs  is  very  helpful  (see  figure  1). 

To  factor  out  the  severity  of  the  weather,  you  can 
make  graphs  based  on  the  amount  of  energy  used 
per  degree  day.  Most  utilities  keep  track  of  the 
degree  days  in  their  area. 

What  to  Look  for 

A  very  important  step,  Gough  added,  is  making 
sure  your  nursing  home  is  on  the  right  rate 
schedule. 

"Contact  the  customer  service  representative  at 
your  local  utilitv  and  ask  about  your  rate  sche- 
dule," he  said.  ""And  ask  them  to  explain  exactly 
how  the  rate  works.  Some  utilities  add  peak 
demand  charges,  charging  a  premium  for  the 
highest  amount  of  electricity  you  use  in  any  15- 
minute  period  during  the  billing  period.  You  can, 
for  example,  make  substantial  cuts  in  your 
demand  charges  by  staggering  the  start-up  times 
for  equipment  that  uses  a  lot  of  electricity." 

Cost  Per  Bed 

He  also  urged  the  administrators  to  look  at  their 
utility  bills  in  several  different  ways. 

"In  addition  to  adding  up  just  how  much  you're 
spending   per  year   for   electricity    and    natural 
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1984  1985 

Electric  Demand.  The  September  spike  m  demarxi  cost  a  southwesterri 
Montana  nursing  horT\e  S1 100.  Since  the  sake  s  exactly  10  times  the  usual 
demand,  it  may  be  due  to  a  meter  reading  error  or  the  result  ol  other 
problems  or  practices 

gas,"  he  said,  "take  a  look  at  how  much  that 
calculates  out  to  per  square  foot  of  building  space 
or  per  bed  per  year." 

One  of  the  Montana  nursing  homes  Gough 
studied  was  spending  $354.62  per  bed  per  year  for 
gas  and  electricity;  the  other  was  spending 
$293.62. 

"Compare  your  performance  this  year  to  last 
year's,"  he  said.  "But  don't  try  to  compare  your 
performance  to  that  of  another  nursing  home. 
Each  building  is  different.  \\Tiat  you're  looking 
for  is  reduction  in  your  energy  consumption." 

Gough  urged  administrators  to  work  closely  with 
their  maintenance  supervisors  on  energ>' 
conservation  and  to  share  the  energy  cost 
tracking  information  with  them.  "This  will  let 
your  maintenance  supervisor  know  how 
important  his  contribution  is  to  the  success  of  your 
nursing  home." 

The  tracking  will  lead  you  to  the  money-saving 
measures  that  will  work  the  best  for  your  facility, 
he  said.  Each  facility  is  different,  and  knowing 
your  facility  —  knowing  what  will  work  for  you 
and  what  won't  work  —  is  the  key  to  saving 
energ>'  and  money. 
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Inside  ... 

The  Department  of  Natural 
Resources  and  Conservation 
produces  and  distributes  Energy 
Source.  This  periodic  bulletin 
provides  practical  information  to 
managers  and  operators  of  com- 
mercial-scale buildings.  This  issue 
looks  at: 

•  Missoula  hospital  energy 
activities 

•  Institutional  Conservation 
Program 

•  Boiler  checklist 

•  O&M  manuals 

•  Regional  training 

•  DNRC's  video  library 

Thanks  go  to  the  U.S.  Department 
of  Energy  who  sponsored  this 
edition. 

We  welcome  our  readers'  com- 
ments. Send  them  to; 

Peggy  Nelson 

Department  of  Natural  Resources 

and  Conservation 

1520  East  Sixth  Ave. 

Helena,  MT  59620 

444-6697 


Maintenance  Director  Makes  a  Difference 

Missoula  Hospital  Cuts 
Energy  Use 

The  first  thing  Gary  Palmer  did  when  he  became  director  of  support 
services  at  Community  Medical  Center  in  Missoula  three  and  a  half  years 
ago  was  to  set  up  a  preventive  maintenance  program. 

"I  personally  did  a  complete  inventory  of  the  equipment  and  put  it  on  a 

computerized  preventive  maintenance  program,"  Palmer  said.  "We  track 
it  monthly  to  see  how  we're  doing,  and  we're  making  improvements  all 
the  time.  The  plant  operations  staff  has  worked  very  hard  to  make  this 
program  work."  Palmer  uses  the  Service  Master  program  in  a  Texas 
Instruments  Business  Pro  computer.  "Making  sure  you're  maintaining  all 
your  equipment,"  he  said,  "is  a  great  way  to  start  an  energy  conservation 
program." 

Since  energy  costs  account  for  48.5  percent  of  the  hospital's  plant  operations 
budget,  Palmer  said  he  is  always  looking  for  ways  to  reduce  operating  costs 
by  saving  energy. 

And  his  efforts  have  paid  off  handsomely.  Although  the  hospital  has  added 
20,000  square  feet  to  its  building  and  installed  many  new  electrically  run 
machines,  both  mechanical  and  clinical,  in  the  past  two  years.  Palmer  said 
that  overall  energy  consumption  at  Community  has  stayed  about  the  same. 
But,  he  added,  its  Btu  use  per  square  foot  dropped  from  353,127  in  1985  to 
298,414  in  1988. 

Palmer  attributed  much  of  the  savings  to  a  series  of  low-cost  energy-saving 
measures  they've  used  at  the  hospital.  In  addition  to  the  preventive  mainte- 
nance program,  Palmer  recom- 
mended the  following  measures. 


Troubleshooting  Tape  Available 

DNRC  has  available  a  training  video  on  Troubleshcx)ting  Techniques  for 
free  viewing  through  its  videotape  library.  The  Troubleshooting  series 
is  produced  by  TPC  Training  Systems  of  Chicago,  Illinois.  DNRC  has 
recorded  the  series'  seven  15-minute  segments  onto  one  tape.  The 
segments  are: 

•  Planned  Maintenance  •  Solving  Mechanical  Problems 

•  Working  With  Other  People  .  Solving  Electrical  Problems 

•  Preparing  for  Troubleshooting 

, ,  .      „  ,  .      „  r^.  •  Breakdown  Maintenance 

•  Usmg  Schematics  &  Diagrams 

Building  operators  and  managers  arc  encouraged  to  view  this  tape.  See 
the  insert  in  this  issue  on  DNRC's  commercial  energy  videotape  library 
for  ordering  information. 

PLEASE  RETUKN 


1.  Record  keeping.  Regular, 
understandable  reports  on  energy 
use  will  help  you:  evaluate  existing 
energy  use  and  set  goals;  spot  over- 
charging; identify  and  correct 
mechanical  problems;  identify  areas 
with  the  highest  potential  for 
energy  savings;  and  track  how 
successful  your  energy  conservation 
measures  are. 

2.  Enlisting  the  active  support  and 
involvement  of  the  administration. 
This  provides  the  resources  you 

(continued  on  page  2) 
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(Hospital,  continued) 

need  for  an  energy  conservation 
program  and  helps  motivate  all 
staff  members  to  help  save  energy. 
Studies  by  the  U.S.  Department  of 
Energy  show  that  active  involve- 
ment at  the  top  of  an  organization 
routinely  doubles  the  savings 
achieved  in  hospital  energy  man- 
agement programs. 

3.  Conducting  a  thorough  evalu- 
ation of  your  building's  energy 
usage.  Community  Medical 
Center  had  an  engineering  firm  do 
a  technical  assistance  audit  under 
the  Institutional  Conservation 
Program  (see  related  article). 
Based  on  the  audit,  the  hospital 
developed  an  energy  conservation 
plan  listing  the  possible  energy 
conservation  measures  and  identi- 
fying those  with  the  best  payback. 
The  plan  showing  the  costs  and 
projected  savings  made  it  easier  to 
sell  the  facility  administration  on 
the  energy  conservation  program. 

4.  Targeting  the  largest  energy 
uses  first.  In  a  typical  hospital, 
HVAC  uses  40  to  60  percent  of  all 
energy  consumed.  The  laundry  is 
the  second  largest  energy  user; 
lighting  is  third;  and  food  service 
is  fourth.  These  arc  good  places  to 
look  for  ways  to  save  energy 
because  your  efforts  will  have  the 
most  impact. 

5.  Establishing  an  education  and 
training  program.  People  at  all 
levels  of  facility  operations  need 
training  on  energy  conservation. 

In  addition  to  technical  training  for 
the  maintenance  staff,  you  need  to 
provide  education  for  the  admini- 
stration and  all  building  occupants 
on  how  they  can  help  save  energy. 
And  it's  important  to  keep  every- 
one informed  on  how  well  you're 
doing. 


ICP —  A  good  bivcstnwjit  Option 


The  Institutional  Conservation 
Program  (ICP)  is  a  federal  program 
that  pro\ides 50 percent  matching 
funds  for  the  preparation  of  tech- 
nical engineering  studies  and  the 
implementation  of  energy  conserva- 
tion measures  in  schools  and  hos- 
pitals built  before  1977.  Funded  by 
the  U.S  Department  of  Energy 
(DOE),  ICP  is  administered  in  Mon- 
tana by  the  Department  of  Nahiral 
Resources  and  Conservation 
(DNRC).  Since  1978,  more  than  160 
Montana  institutions  have  been 
awarded  over  $6.6  million  in  ICP 
grants  for  the  installation  of  energy- 
saving  improvements. 

in  1988,  DNRC  conducted  a  statisti- 
cal analysis  of  ICP.  DNRC  exten- 
sively evaluated  the  energy-saving 
improvements  installed  in  24  gas- 
heated  Montana  schools  between 
1981  and  1985.  This  analysis  re- 
vealed that  the  schools  had  an  aver- 
age annual  reduction  in  natural  gas 
consumption  of  28  percent.  Further, 
the  savings  from  reduced  heating 
costs  more  than  paid  for  the  conser- 
vation measures  that  were  installed. 

Findings  showed  that  the  selected 
conservation  measures  were  typi- 
cally cost-effective  compared  to 
other  conventional  investment 
opportunities.  The  statistics  also 
confirmed  that,  in  general,  the  tech- 
nical reports  prepared  for  ICP  are 
good  decision-making  tools  for  both 
institutions  and  funding  agencies. 

As  part  of  the  analysis,  DNRC  cal- 
culated the  expense  of  each  conser- 
vation measure  installed  in  the 
schools.  The  average  cost  of  each 
modification  was  $36,700.  The 
simple  payback  for  each  modifica- 
tion ranged  from  2  years  to  10  years. 

DNRC  also  used  the  net  present 
value  approach  to  assess  the  value 
of  each  energy-saving  project  imple- 
mented in  the  24  schools.  The  net 
present  value  approach  compares 


ICP  Manager,  Bill  Younger,  works  on 
net  present  value  calculations 

the  return  received  for  installing  a 
conservation  measure  to  the  return 
received  for  investing  funds  in  an 
interest-bearing  account.  If  a  con- 
servation measure  has  a  positive  net 
present  value,  the  energy  savings 
over  the  life  of  the  measure  are 
enough  to  repay  the  cost  of  the 
measure  plus  interest  that  would 
have  been  earned  on  that  amount. 

DNRC  determined  that,  in  most 
cases,  the  schools  would  earn  more 
by  investing  in  the  energy-saving 
measures  than  by  leaving  the  funds 
in  the  bank  to  earn  interest.  The 
average  net  present  value  of  the 
modifications  was  $34,600  per 
school.  TTiis  means  the  average 
school  will  earn  $34,600  more 
through  the  useful  life  of  the  project 
by  installing  the  cnergA'-saving 
measures  than  would  be  earned  by 
investing  in  conventional  financial 
options  during  the  same  pcricxi. 
The  24  schools  in  DNRC's  study  will 
realize  a  combined  net  economic 
benefit  of  $829,700. 

For  more  information  about  ICP, 
contact  DNRC's  Energs'  Division  at 
444-6697.  Copies  of  the  ICP  analy- 
sis, "Evaluation  of  Energy  Conser- 
vation Measures  in  Montana  Public 
Schools,"  are  also  available  upon 
request. 


Free  Training  On  Videocassettes  Available 


DNRC's  Energy  Division  offers  videotapes  designed  for 
owners  and  operators  of  commercial  and  institutional  build- 
ings. The  tapes  cover  many  aspects  of  energy  management 
and  operating  procedures. 

DNRC  v^rill  loan  the  tapes  to  you,  free  of  charge,  one  or  two 
at  a  time.  They  must  be  returned  within  two  weeks.  DNRC 
will  pay  the  cost  to  ship  them  to  you,  but  you  must  pay  the 
return  postage.  All  videotapes  are  1/2  inch  VHS  format. 

An  order  form  is  provided.  Indicate  which  tapc(s)  you  wish 
to  view  and  the  date  you  want  them.  Please  use  the  number 
that  appears  directly  before  the  title. 

From  Oregon  State  University 

001  Safe  and  Efficient  Boiler  Operations,  1987, 36  minutes, 
with  handbook.  Shows  how  to  save  money  on  fuel,  repairs, 
and  other  operating  costs  for  small  boilers. 

From  E.T.  Harlow  Co. 

002  Unit  Ventilator  Reconditioning,  22  minutes.  Looks  at 
operation  and  maintenance  of  unit  ventilators  with  face  and 
by-pass  dampers.  Covers  cleaning,  rc-gasketing  damper 
blades,  and  adjusting  damper  linkages. 

003  Boiler  Maintenance,  Operation,  and  Safety,  30  minutes, 
with  handbook.  Covers  operating  characteristics  and  safety 
controls  for  atmospheric  and  power  burner  boilers. 

004  Economizer  Testing  and  Tune-up,  30  minutes.  Demon- 
strates methods  for  adjusting  make-up  and  return  air 
dampers  in  a  HVAC  system. 

005  Hot  Water  Reset  For  Hydronic  Heating  System,  17 
minutes,  with  handbook.  [>escribes  a  hot-water  system, 
water  reset  control,  and  three-way  mixing  valve.  Tech- 
niques for  checking  set  points  and  proper  operation  of  the 
reset  control  are  demonstrated. 

006  Multlzone  Hot  Deck  Controls,  17  minutes,  with 
handbook.  Describes  components  of  multizone  air  handling 
system,  including  resetting  the  hot  deck  temperature  based 
on  outside  temperature. 


From  Armstrong  Machine  Workshop 

007  Guidelines  for  Steam  Trap  Troubleshooting,  19  minutes. 
Outlines  how  to  establish  a  prcvonlativc  maintenance 
program,  emphasizing  testing  of  various  traps. 

008  Solving  the  Water  Hammer  Puzzle,  24  minutes.  Dis- 
cusses causes  and  effects  of  water  hammer  on  a  steam  system, 
and  prevention  strategies. 

010  Let's  Talk  Steamtraps/Updalc,  1984,  32  minutes. 
Discusses  operation  of  steam  traps,  focusing  on  inverted 
bucket,  thermostatic,  disc,  and  differential  condensate 
controllers. 

Oil  The  Anatomy  of  the  LB.,  15  minutes.  Uses  a  glass  model 
to  look  at  the  performance  and  components  of  inverted 
bucket  steam  traps. 

012  Guidelines  for  Steam  Trap  Repair,  1988,  20  minutes. 
Outlines  different  types  of  steam  traps,  gives  techniques  for 
repairing  each,  and  shows  how  to  spot  faulty  ones. 

013  Guidelines  for  Steam/ Air  Coil  System  Design,  1988, 13 
minutes.  Explains  causes  of  frozen  steam  coils  and  the  steps 
to  take  to  prevent  problems. 

From  Illuminating  Engineering  Society 

014  Lamps  and  Luminaires,  1982, 20  minutes.  Talks  about 
energy  saving  lamps,  including  high  intensity  discharge,  and 
warm  and  cool  renditions. 

From  TPC  Training  Systems 

*015  Developing  Troubleshooting  Skills,  1982, 115  minutes, 
7  part  series  on  one  tape.  Addresses  the  following  mainte- 
nance strategies:  how  to  use  specific  tools,  records,  diagrams, 
and  work  with  people,  ways  to  approach  mechanical  and 
electrical  problems,  and  hints  for  conducting  planned  and 
breakdown  maintenance. 

*015  is  a  new  offering. 


VIDEO  ORDER  FORM 


NAME 


ORGANIZATION 


ADDRESS  or  P.O. 
CITY,  STATE,  ZIP 


WORK  PHONE 


PLEASE  SEND  THE  FOLLOWING  VIDEOTAPE(S): 

1. 

2. 

3. 


Preferred  date  of  receipt . 


Return  form  to:  DNRC,  Energy  Division;  1520  East  Sixth  Ave.;  Helena,  MT    59620-2301 


Energy  Traifiiug  Worksliops  for  Commercial  Biiiliiifig  Operators 

Below  are  training  opportunities  available  in  early  1990  in  the  west  and  mid-west  U.S.    This  list  is  not  ex- 
haustive, but  merely  a  sample  of  the  courses  available  in  the  commercial  building  management  field.    If 
you  wish  lo  attend  a  workshop  on  a  specific  subject  and  don't  see  it  listed  below,  call  DNRC  at  444-6697. 
We  may  be  able  to  connect  you  with  a  regional  or  national  group  offering  courscwork  on  that  topic. 

Neither  DNRC  nor  the  State  of  Montana  endorses,  recommends,  or  favors  any  product,  service,  or  mate- 
rial offered  by  organizations  or  individuals  listed  in  this  training  bulletin. 

Washinglon 


Washinglon  Stale  Energy  Office,  Otympia 
Contact  Billic-Gwen  Russell 
(206)  586-8077 


1  Icat  rumps 
Tri-Citics 
January  9,  1990 


Chillers 
Port  Angeles 
January  26,  1990 


IIVAC  Controls 
Vancouver 
February  14,  1990 


Building  Owners  &  Managers  Assoc.,  Seattle 

Contact  Ron  Miller 

(206)622-8924 


Energy  Management 
January  4,  1990 


Design,  Operation  &  Maintenance  of 

Building  systems 
January  17,  1990 


Wash.  Energy  Extension  Service,  Seattle  &  Spokane 

Contact  Jack  Brautigan 

(206)296-5640 


Fluorescent  Ballasts 
Compact  HID  Lamps,  Ballasts 
New  Insulation  Products 
I  Icat  Pumps 
Boiler  Controls 


Energy  Management  Systems 
HVAC  Fan  Selection  &  Motor  Sizing 

Seattle  and  Spokane  areas 
Winter  and  Spring,  1990 


Washington  State  University,  Pullman 
Contact  F'atricia  Bclmontc 
(206)840-4575 


Organize  &  Manage  a  Preventive  Maintenance  Program 

Portland /Vancouver 
January  30-31,  1990 


Illuminating  Engineering  Society,  Seattle 
Contact  Rich  Walkens 
(206)382-9410 


Industrial  Lighting  Seminar 

Seattle 

January  18,  1990 


Bellingham  Vo-Tech  School,  Bellingham 
Contact  Walt  Kirschman 
(206)676-6490 


Computerized  Meat  Pumps 

Bellingham 

January  11,  1990 


Fractional  Horse-Power  Motors 

Bellingham 

February  1,  1990 


California 


lohnson  Controls  Corporation,  Los  Angeles 
Contact  (800)JCI-8540 
Costs:   5935-51,230 


Electronic  Systems-Building 

Managers 
Los  Angeles 
January  15-19,  1990 

Energy  Management  Engineering 

Los  Angeles 

January  29-February  2,  1990 

Air  Conditioning  Controls 
Los  Angeles 
February  5-9,  1990 


Variable  Air  Volume  Control 
Los  Angeles 
February  12-16,  1990 

Electronic  Systems-Operations 

Los  Angeles 

February  26-March  2,  1990 


Colorado 


Honeywell  Corporation,  Ocnvcr 
Contact  John  Cain 
(800)367-4495 


Basic  Pneumatics 

Denver 

January  22-26,  1990 


Wisconsin 


University  of  Wisconsin,  Madison 
Contact  (800)262-6243 


Boiler  Plant  Operation  &  Orientation  Efficient  Maintenance  Management 

Madison  Madison 

January  22-24,  1990  February  13-16,  1990 

Cost  5  600  Cost  5795 
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Technical  Tips 

Heatiyjg  Boiler  Start-up  Checklist 


A  great  many  boiler  failures  take 
place  at  start-up  or  early  in  the 
heating  season  because  of  inopera- 
tive controls  and  safety  devices. 
Most  of  these  accidents  could  have 
been  prevented  if  a  little  more 
attention  had  been  paid  to  readying 
the  equipment  for  service. 

The  Hartford  Steam  Boiler  Inspec- 
tion and  Insurance  Co.  offers  the 
following  suggestions  that  will  help 
avoid  unexpected  breakdowns. 


and  where  necessary,  a  suitable 
chemical  treatment  should  be  used 
to  minimize  new  build-up  of  scale 
and  to  prevent  corrosion. 

0»  All  pressure  and  temperature 
controls  and  gauges  should  be 
checked  for  satisfactory  operation 
and  adjusted  or  replaced  as  neces- 
sary. The  water-level  gauge  glass 
must  be  cleaned  to  indicate  the 
proper  water  level  at  all  times. 


3/  •    Steam  and  condensate  return 
lines  should  be  insulated  to  pre- 
vent unnecessary  heat  loss.  How- 
ever, this  should  be  done  with  care 
because  improper  application  of 
the  insulation  may  cause  problems 
with  steam  traps  and  the  return 
pump.  For  more  information, 
contact  your  manufacturer's 
representative  or  a  consulting 
engineer. 


i 


JL.  •  Have  a  competent  service 
representative  disassemble  the  low- 
water  cut-out  and  make-up  water 
feeding  devices.  All  parts  should 
be  thoroughly  cleaned  and  recondi- 
tioned as  required,  then  tested 
before  the  boiler  is  put  into  regular 
service. 

^*   Burner  equipment  should  be 
cleaned  and  adjusted  to  give 
maximum  efficiency.  This  can  save 
fuel  dollars. 


\D  •   The  boiler  heating  surfaces 
should  be  cleaned  of  all  deposits. 
Dirty  internal  surfaces  not  only 
waste  fuel  and  dollars,  but  also  can 
lead  to  the  burring,  bulging,  crack- 
ing, and  even  explosion  of  the 
boiler. 


TC»   The  safety /relief  valve  should 
be  tested  for  freedom  of  operation. 
This  is  of  primary  importance.  The 
boiler  must  not  be  fired  if  the 
safety/relief  valve  is  inopjerative  or 
otherwise  defective. 

J»    If  the  boiler  is  of  a  type  de- 
signed to  permit  cleaning  of  the 
water  spaces,  this  should  be  done. 


Staff  look  at  a  boiler  relay  panel  in  firing-mode  position  for  DNRC  building 


/  •    Any  leaking  pipes  or  fittings 
located  on  the  boiler  or  anywhere 
throughout  the  heating  system 
should  be  repaired  or  replaced  to 
prevent  a  loss  of  water. 


10, 


8 


Water  lines  exposed  to  freez- 
ing temperatures  should  be  insu- 
lated to  prevent  freeze-up. 


All  mechanical  equipment, 
such  as  fans  and  pumps,  should  be 
checked  for  smooth  operation  and 
proper  lubrication. 

JL  JL  •    A  suitable  record  of  boiler 
operation  should  be  established 
and  maintained  throughout  the 
season. 

Taken  from  Engineered  Systems, 
Sept. /Oct.  1989. 
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Hozv  to  Write  mi  Opcrntious  mid  Maintenance  Mafuial 


A  carefully  writfen  instruction  man- 
ual for  the  operation  and  mainte- 
nance of  building  systems  and 
controls  is  crucial  for  good  energy 
management.  Here  are  some 
suggestions  that  can  help  you  to 
prepare  useful,  effective  documents. 

Use  clear,  short,  directive  sentences 
to  instruct  personnel  about  operat- 
ing energy  equipment.  Leave  no 
room  for  misinterpretation,  and 
tailor  the  instructions  to  the  educa- 
tion and  skills  of  the  staff.  Separate 
the  complex  technical  specifications 
from  the  basic  instructions  on 
"what  to  do,  when  to  do  it,  how  to 
do  it,  and  why  to  do  it." 

Use  vinyl-covered,  3-ring  binders, 
and  put  pages  in  plastic  protectors 
for  durability.  Use  separate  vol- 
umes for  each  major  system  or  for 
each  building.  Use  photographs, 
when  possible. 

Include  manual  start  and  stop 
procedures  and  troubleshooting 
tips  for  new  equipment,  especially 
computerized  controls. 

Include  system  descriptions,  design 
data,  functional  descripHons,  oper- 
ating guidelines,  emergency  proce- 
dures, and  troubleshooting  guides. 
For  example,  HVAC  manuals 
should  include  the  major  elements 
of  the  load  calculations,  such  as  U 


factors,  occupancy  profiles,  and 
weather  data.  Use  flow  diagrams. 

Maintenance  manuals  should 
supplement,  not  duplicate,  manu- 
facturers'ser\'ice  books.  Include 
inspection  and  service  frequency, 
past  maintenance  records,  parts 
replacement  tendencies,  spare  parts 
data,  and  equipment  lists  with  serial 
numbers  and  the  telephone  number 
of  the  parts  supplier.  Manuals 
should  also  contain — for  each  piece 
of  equipment — a  copy  of  documents 
such  as  blueprints  and  sketches  that 
provide  vital  information. 

The  manuals  can  serve  as  training 
texts  for  employees.  Require  equip- 
ment manufacturers  to  provide 
training  sessions  for  personnel  for 
new  equipment. 

Ask  for  suggestions  from  your  main- 
tenance staff  when  drafting  the 


manuals.  During  the  first  year  in 
use,  fine-tune  the  manuals  as  staff 
perform  tasks  on  the  maintenance 
schedule.  They  will  likely  find  more 
information  or  revisions  that  are 
needed.  If  your  building  or  facility 
is  new,  take  advantage  of  the  exper- 
tise of  the  architects,  engineers,  and 
building  contractors.  Rewriting  or 
updating  manuals  every  few  years 
can  be  worth  the  effort.  In  the  pro- 
cess of  updating  manuals,  staff  will 
often  discover  better  procedures. 

As  a  word  of  caution,  when  perti- 
nent information  is  needed  by  staff 
for  field  use,  it  should  be  copied 
from  the  manual,  and  then  used  for 
the  remote  work.  A  lost  or  de- 
stroyed manual  can  be  difficult  and 
time-consuming  to  replace. 

Based  on  guidelines  prepared  by  the 
National  Institute  of  Building  Sciences. 


Regional  Energy  Training  Workshops 

The  insert  sheet  in  this  issue  provides  a  list  of  regional  and  national 
training  opportunities  available  to  building  operators  and  mainte- 
nance people.  Please  remember  this  is  only  n  partial  listing  of  the 
courses  offered  by  various  groups  and  educational  institutions. 

The  next  edition  of  Energy  Source  will  include  information  about 
DNRC's  training  workshops  that  will  be  available  in  Spring  1990. 
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Inside ... 

The  Department  of  Natural 
Resources  and  Conservation 
invites  you  to  read  its  periodic 
bulletin.  Energy  Source.  Energy 
Source  offers  practical  information 
to  managers  and  operators  of 
commercial-scale  buildings.  This 
edition  describes: 

•  Heart  Butte's  energy  efforts 

•  Tips  for  water  &  steam 
systems 

•  Compact  fluorescent  lamps 

•  DNRC's  training  plans 

•  Highways'  oil  tank  project 

This  issue  is  funded  by  the  Depart- 
ment of  Energy  and  the  Bonneville 
Power  Administration.  We 
encourage  your  comments. 
Address  them  to: 

Peggy  Nelson 
Department  of  Natural 

Resources  and  Conservation 
1520  East  Sixth  Avenue 
Helena,  MT  59620-2301 
444-6697 


School  courtyard  entrance  on  left  leads  to  earth-sheltered  classrooms.  Earth- 
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Conservation  Efforts  Save 
Energy  at  Heart  Butte 

For  Heart  Butte  School,  located  in  the  frigid  and  windswept  foothills  of  the 
Rockies  35  miles  south  of  Browning  on  the  Blackfcct  Indian  Reservation, 
the  conservation  of  energy  is  more  than  an  academic  concern. 

The  school,  a  modern  structure  built  in  1981,  is  partly  underground  to 
protect  it  from  the  wind  and  cold.  Most  of  the  building  is  fairly  well 
insulated  with  2-  or  4-inch  polystyrene  or  6-  or  9-inch  fiberglass.  R-values 
run  up  to  37.  All  windows  are  double  pane.  Electricity  is  used  for  all 
heating,  air  conditioning,  and  ventilation.  Insulation  and  the  heating  and 
cooling  facilities  were  designed  to  complement  the  earth-sheltered  design, 
but  problems  have  plagued  these  systems  in  the  years  since  the  building 
was  built,  driving  up  energy  use.  In  the  year  between  July  1, 1984,  and  June 
30, 1985,  the  school  complex  consumed  1,426,050  kilowatt-hours  (kWh)  at  a 
cost  of  $35,651. 

Alarmed  by  these  high  bills,  school  officials  were  glad  to  learn  about 
Bonneville  Power  Administration's  Institutional  Building  Program  (IBP). 
During  its  operation  from  1982  through  1989,  IBP  channeled  Bonneville 
money  into  electricity-saving  projects  in  public  institutions  in  the  North- 
west. Heart  Butte  was  awarded  an  IBP  grant  for  the  analysis  of  the  school's 
heating  and  cooling  system  and  for  the  installation  of  several  energy 
conservation  measures.  The  grant  was  administered  by  the  Montana 
Department  of  Natural  Resources  and  Conservation. 

The  engineering  analysis  of  the  school  determined  that  more  than  60 

percent  of  the  space  heating  load 
was  caused  by  infiltraHon  of  outside 
air  from  leaky  doors  and  lack  of 
building  pressurization.  Tlie  doors 
were  leaky  due  to  inadequate 
wcatherstripping  and  undercutting 
of  the  main  entry  doors.  Cabinet 
unit  heaters  in  the  entry  vestibules 
operated  continuously  during  cold 
weather  to  combat  the  cold  air 
coming  under  the  doors. 

Lack  of  building  pressurization  was 
caused  by  defects  in  the  air  han- 
dling system,  making  it  easier  for 
outside  air  to  enter. 

(continued  on  page  2) 
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(Heart  Butte,  continued) 

Another  source  of  energy  waste  was 
the  failure  to  use  the  time  clocks  and 
optimizers  that  had  been  installed  to 
set  back  the  temperature  during 
unoccupied  periods  and  to  warm  the 
r(X)ms  before  use.  The  maintenance 
staff  felt  these  controls  were  not 
working  properly  and  dis- 
abled them.  The  engineering 
analysis  recommended  that 
the  time  clocks  and  optimizers 
be  used  in  the  gymnasium 
and  entryways,  which  would 
save  93,349  kWh,  or  $2,530  at 
1988  electricity  costs. 

Other  improvements  sug- 
gested were  reducing  hot 
water  temperatures,  using 
lights  only  when  and  where 
necessary,  and  replacing 
existing  incandescent  lights 
with  fluorescent  lights  when 
they  burn  out. 

In  all,  the  engineering  analysis 
recommended  12  operation 
and  maintenance  (O&M) 
changes  to  improve  energy 
efficiency.  These  changes 
ranged  in  cost  from  $2,388  for 
weathcrstripping  and  replace- 
ment of  door  seals  to  zero  for 
such  measures  as  reducing 
hot  water  temperatures  and 
increasing  thermostat  cooling 
settings  for  air  conditioning  in 
the  administrative  wing  of  the 
building.  Simple  payback 
periods  ranged  from  zero  for 
the  no-cost  measures  up  to  2.8  years 
for  installation  of  equipment  to  lock 
out  heat  in  kitchen  vcntiiafion.  The 
O&M  changes  were  expected  to  save 
about  212,000  kWh  per  year,  for  a 
cost  saving  of  about  $5,300  per  year 
at  1985  electricity  rates. 

More  elaborate  measures  pressur- 
ized the  gymnasium  and  classrcwms 
and  modified  the  classroom  tem- 
perature setback  and  quick  warmup 
equipment  to  make  it  operate 


properly.  The  school  also  installed 
rubber  sweeps  on  the  bottoms  of  the 
entry  doors,  which  stopped  most 
infiltration  at  that  point. 

The  last  measure  was  to  install 
controllers  to  manage  the  recircu- 
lating pumps  and  temperature 
settings  on  the  hot  water  heaters. 


Ducluyork  for  classroom  an  nunuiins^  system 


Total  cost  of  the  conservation 
measures  was  $15,463,  of  which 
Bonneville  paid  $12,310  and  the 
school  paid  $3,153.  Payback  esti- 
mates ranged  from  16  years  for  the 
entry  infiltration  measures  to  2.7 
years  lor  classroom  setback  and 
quick  warmup. 

All  but  three  of  the  minor  O&M 
measures  were  completed  by  March 
1987,  and  energy  monitoring  began. 
Measured  savings  the  first  year. 


compared  to  1985  energy  use,  were 
452,250  kWh,  a  cash  savings  of 
$1 1 ,306.  Colder  weather  and  longer 
operating  hours  due  to  more  build- 
ing use  in  1988  reduced  savings  to 
285,920  kWh,  but  cash  savings  were 
still  $7,148.  The  percentage  of  kWh 
savings  was  32  percent  in  1987  and 
20  percent  in  1988. 

Now  that  the  schcKil's  energy 
efficiency  measures  are 
operating  prop>erly,  school 
superintendent  Dale  Shupe  is 
enthusiastic  about  the  result- 
ing comfort  and  energy 
savings.  He  said  the  school 
is  well  designed  for  the  rigor- 
ous weather.  Even  the  fierce 
Chinook  winds  that  roar 
down  from  the  mountains 
roll  harmlessly  over  the 
building,  Mr.  Shupe  said, 
adding  he  doesn't  c\cn 
notice  the  wind  unless  he 
looks  out  the  window.  The 
school  has  also  shown  it  can't 
be  frozen,  despite  the  combi- 
nation of  extreme  cold  and 
power  failure.  Mr.  Shupe 
said  that  in  February  1989, 
the  chill  factor  was  about  60 
below  when  the  electricity 
went  off  and  stayed  off  for 
more  than  a  day.  After  35 
hours  without  heat,  the  tem- 
perature in  the  school  bot- 
tomed out  at  45  degrees. 
When  a  new  classroom  build- 
ing is  needed  to  accommo- 
date more  students,  Shupe  said,  it 
should  be  built  along  the  same  line 
as  the  present  building. 

Bonneville's  IBP  program  is  no 
longer  in  operation.  However, 
DNRC  has  prepared  case  studies 
documenting  the  success  of  several 
IBP  projects  in  Montana,  such  as  an 
in-dcpfh  report  that  describes  the 
conservation  measures  at  Heart 
Butte.  If  you  wish  to  receive  a  copy, 
call  444-6697  and  ask  for  the  Heart 
Butte  School  Case  Study. 
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Compact  Fluorescent  Lamps  Catt  Replace  Incandescent 


Incandescent  lamps  in  commercial 
buildings  arc  expensive.  Allhough 
they  often  cost  less  than  a  dollar  to 
purchase,  their  high  energy  use  and 
need  for  frequent  replacement 
make  incandescents 
vestments  in  the  long 
Until  recently,  good 
quality,  flexibility  of 
design,  and  lack  of 
acceptable  alterna- 
tives often  forced 
building  owners 
to  rely  on  incan- 
descents. 

Now,  how- 
ever, there  is 
an  acceptable 
alternative — the 

compact  fluorescent  lamp.  These 
new  lamps  offer  substantially 
longer  life  and  significantly  less 
energy  use.  And  they  provide  gocxi 
quality  light  and  design  flexibility. 

Longer  Life  and  Lower 
Maintenance  Costs 

Incandescent  lamps  typically  oper- 
ate for  750  to  1,000  hours,  about 
three  or  four  months  of  night-time 
operation.  Even  long-life  bulbs  last 
only  2,000  to  3,000  hours,  and 
longer  life  means  less  light  output 
per  watt.  In  contrast,  compact  fluo- 
rescents  are  rated  for  7,500  to  10,000 
hours  of  normal  operation.  Also, 
substituting  compact  fluorcsccnts 
for  incandescents  can  mean  cutting 
lamp  replacement  labor  five  to 
ten-fold.  In  large  commercial 
facilities  it  is  not  uncommon  for  one 
person  to  work  full  time  replacing 
burned-out  light  bulbs. 

Wide  Range  of  Applications 

Compact  lamps  can  be  used  in  a 
variety  of  fixtures  and  locations.  If 
a  fixture  can  hold  an  incandescent 
lamp,  there  is  probably  a  compact 


fluorescent  shape  that  will  fit.  Ct)m- 
pact  fluorescent  lamps  are  available 
in  sizes  from  5  to  20  watts  with  light 
output  ranging  from  250 
to  1,100  lumens. 

One  of  the  most 
common  com- 
plaints about  flucv 
rescents  is  that 
they  do  not 
provide  the  high- 
quality,  warm  light 
you  get  from  an  incan- 
descent. Due  to  advances 
the  phosphors  that  are 
to  coat  the  inside  of  the 
compact  bulb,  the  color  quality  is 
now  comparable  to  incandescents. 
In  enclosed  fixtures,  building  occu- 
pants are  often  unaware  that 
compact  fluorescents  have  been  sub- 
stituted for  incandescent. 

Manufacturers  are  now  placing 
many  compact  lamps  into  reflective 
lamp  enclosures.  These  fluorescent 
reflective  lamps  can  be  used  in 
locations  where  R  or  PAR  incan- 
descents are  currently  in  use. 
However,  before  replacing  all  your 
recessed -can  reflectors  with  fluores- 
cent, try  it  out  in  a  few  test  areas. 
Although  the  reflective  enclosure 
can  greatly  improve  the  light 
dispersion  patterns  of  the  compact 
fluorescent,  an  exact  match  to  the 
original  R  or  PAR  lighting  pattern  is 
nearly  impossible.  A  few  tests  will 


help  determine  whether  the  fluores- 
cent replacement  will  work  in  your 
situation. 

Significantly  Less  Energy  Use 

Generally,  you  can  replace  an  incan- 
descent bulb  with  a  compact  fluores- 
cent one-fourth  to  one-fifth  the 
wattage.  For  example,  a  60-watt 
incandescent  can  be  replaced  by  a 
13-  to  15-watt  fluorescent  with  little 
or  no  loss  in  light  output. 

A  quick  calculation  (based  on 
J0.0258/kwh)  shows  that  100 
60-watt  incandescent  lamps  oper- 
ated 3,000  hours  per  year  would  cost 
$465/year  in  energy-not  including 
any  demand  charges  or  lamp 
replacement  costs.  Comparable  15- 
watt  compact  lamps  would  cost  less 
than  $120/year  to  operate. 

A  Word  About  Cost 

Initial  costs  for  compact  lamps  are 
high.  The  PL  lamp  and  ballast 
combination  can  cost  $12  to  $15 
dollars.  The  addition  of  an  R/PAR 
enclosure  can  add  another  $5  or 
more.  However,  prices  have  de- 
creased in  recent  years.  Shop 
around  and  you  should  be  able  to 
get  a  good  price,  especially  if  you 
buy  in  quantity. 

—from  the  Summer  1988  Energy 

Access  newsletter  produced  by  the 

Washington  State  Energy  Office 


Compact  ¥liiorescent 

Compact  fluorescent  lamps  are  designed  to  h>e  as  bright  as  many 
incandescent  lamps  currently  b>cing  used,  but  these  fluorescents  ojjer- 
ate  at  very  low  wattage.  Incandescefit  bulbs  typically  require  40-75 
watts  of  electricity  and  last  about  1,000  hours,  while  compact  fluores- 
cents use  9-25  watts  and  last  about  10,000  hours.  The  new  fluores- 
cent lights  can  often  help  managers  reduce  building  maintenance 
costs  and  result  in  lower  electricity  bills. 
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Technical  Tips 

How  to  Improve  the 
Efficiency  of  Hot  Water 
and  Steam  Heat  Systems 

The  following  will  help  users 
increase  the  energy  efficiency  of 
their  hot  water  and  steam  heating 
systems,  according  to  Dr.  Robert 
Matthai,  formerly  associated  with 
New  York  City's  Hall  of  Science. 

1 .  Clean  the  exterior  surfaces  of  all 
direct  radiators,  heating  coils,  fins, 
and  tubes  frequently.  Preventing 
dirt  and  dust  build-up  will  enhance 
heat  transfer. 

2.  Keep  all  radiators  free  of  block- 
age. A  1-foot  clearance  in  front  of 
convectors,  radiators,  and  registers 
is  recommended.  The  tops  of  hori- 
zontal shelves  or  cabinets  that  en- 
close radiators,  fan  coils,  unit  vent- 
ilators, or  induction  units  should  be 
free  of  clutter  that  could  block  heat 
or  air  delivery. 

3.  Reduce  radiation  losses  from 
radiators  set  directly  next  to  win- 
dows or  uninsulated  exterior  walls. 
Insert  a  1-inch  thick  fiberglass  board 
panel  between  the  radiator  and 
window  glass  or  wall.  Make  sure 


the  panel's  reflective  coating  faces 
the  radiator. 

4.  Install  air  vents  on  all  hot  water 
radiators  and  convectors.  This  will 
ensure  that  water  will  completely 
fill  the  interior  passages. 

5.  Maintain  the  minimum  tempera- 
ture required  to  prevent  freeze-up 
and  icing  problems  in  vestibules. 


6.  Add  louvers  to  overhead  heaters  to 
redirect  heat  to  the  floor  or  other  areas 
that  need  heat.  Draw  return  air  up 
from  the  floor  whenever  possible. 

7.  Use  supplemental  electric  or  infra- 
red spot  heaters  for  remote  areas,  such 
as  reception  desks  in  large  lobbies. 

— Energy  User  News  Booklet, 
Checklist  Collection 


Training  Priorities  for  Building  Operators 


DNRC's  Encrg)-  Division  is  prepar- 
ing several  training  opportunities  for 
Montana's  commercial  building  op- 
erators. The  topics  that  will  be  off- 
ered were  selected  after  talking  with 
building  managers  and  operators 
and  reviewing  comments  from 
workshop  evaluations  and  responses 
to  last  June's  survey  in  Energy 
Source. 

DNRC  will  offer  boiler  training  in 
late  spring.  The  boiler  workshops 
will  include  one  day  of  instruction 
on  boiler  efficiency  and  one  day  of 
training  on  water  treatment.  We 
expect  to  conduct  two  boiler/ water 
treatment  workshops,  one  in  the 
western  part  of  the  state  and  one  in 
the  cast. 

Training  in  preventive  maintenance 
will  be  offered  later  in  the  year.  The 
content  and  instruction  of  the 


sessions  are  still  in  the  design  stage. 
Watch  future  issues  of  Energy  Source 
for  dates  and  locations  for  the  boiler 
and  preventive  maintenance  work- 
shops. 

DNRC  will  charge  a  registration  fee 
for  this  year's  workshops.  The  fees 
will  supplement  state  funds  and 
help  DNRC  offer  commercial  build- 
ing operators  maximum  training 
opportunities  at  an  affordable  cost. 
Fees  will  vary  according  to  work- 
shop length  and  DNRC's  costs  of 
providing  the  training. 

Thanks  to  those  who  have  helped 
shape  our  training  programs  for 
building  operators.  We  encourage 
anyone  who  has  comments  or 
suggestions  regarding  training  to 
contact: 

Chris  Picotte,  DNRC 

(406)444-6751 


Department  of  Natural 

Resources  and  Conservation 
Lee  Metcalf  Building 
1520  East  Sixth  Avenue 
Helena,  MI  59620-2301 
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Inside ... 

The  Department  of  Natural 
Resources  and  Conservation  wel- 
comes you  to  Energy  Source.  This 
issue  highlights: 

•  Refrigerants  ancl  CFCs 

•  Conservation  grants  available 

•  Tips  on  motor  maintenance 

•  Newvidco  opportunities 

Funds  are  being  provided  by  the 
Department  of  Energy  and 
Bonneville  Power  Administration. 
We  encourage  your  comments. 
Send  them  to: 

Peggy  Nelson 
Department  of  Natural 
Resources  and  Conservation 
1520  East  Sixth 
Helena,  MT  59620 
444-6697 
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Cooling  Systems  Caught  in 
CFC  Crunch 

The  beginning  of  a  new  decade  brings  with  it  a  lot  of  news  about  the  use 
of  ccx)lants  in  chillers  and  air  conditioners.  Building  operators  are  closely 
watching  these  developments  because  many  commercial-sized  C(X)ling 
systems  use  chlorofluorocarbons  (CFCs)  or  their  chemical  relatives  as  refrig- 
erants. A  new  international  treaty,  called  the  Montreal  Protocol,  recognizes 
CFCs  as  a  hazard  to  the  environment  and  targets  them  for  elimination. 

The  protocol  requires  U.S.  production  of  CFCs  for  domestic  use  to  be 
reduced  20  F>ercent  below  1986  levels  by  1993  and  50  percent  by  1998.  The 
U.S.  has  already  reduced  its  production  of  CFCs  for  domestic  purposes  by 
15  to  20  p>erccnt  compared  to  1986  levels.  In  January  1990,  a  federal  tax  was 
imposed  that  more  than  doubles  the  cost  of  CFC  refrigerants.  This  tax  is 
intended  to  encourage  users  to  switch  to  alternative  refrigerants. 

CFCs  are  a  family  of  human-made  chemicals  containing  chlorine,  fluorine 
and  carbon.  They  are  nonflammable,  noncorrosivc,  nonexplosive,  and 
have  a  low  toxicity  level.  They  are  used  in  air  conditioners  and  refriger- 
ators as  coolants,  in  solvents  for  cleaning  metals  and  circuit  boards,  and  in 
foam  for  insulation,  furniture,  and  many  other  products.  According  to  the 
American  Society  of  Heating,  Refrigeration  and  Air  Conditioning  Engin- 
eers Journal,  715,000  people  arc  employed  in  CFC- 
relatcd  jobs  in  the  U.S.,  and  more  than  $135  billion 
of  equipment  installed  in  the  U.S.  is  dependent 
on  CFCs. 
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The  atmospheric  levels  of  the  two  most  common  chlorofluorocar- 
bons— one  used  primarily  as  a  refrigerant  and  the  other  as  a  foam- 
blowing  agent — continue  to  increase  by  about  5  percent  each  year. 


CFCs  are  a  big  culprit  in  the  depletion  of  the  ozone 
layer,  which  filters  out  much  of  the  sun's  harmful 
ultraviolet  rays.  When  CFCs  escape  into  the  air, 
they  drift  through  the  atmosphere  to  the  ozone 
layer  15  to  22  miles  above  the  earth.  There  the 
sun's  unfiltcred  rays  destroy  the  CFC  molecules 
releasing  their  chlorine  atoms.  One  chlorine  atom 
can  destroy  100,000  molecules  of  ozone. 

Between  3  and  7  percent  of  the  ozone  layer  has 
already  been  depleted  by  human-made  CFCs  and 
related  chemicals.  Many  physicians  and  scientists 
think  the  effect  of  depleted  ozone  is  already  being 
seen  in  increased  incidence  of  skin  cancer.  Other 
effects  may  include  climatic  changes,  reduced 
yields  of  crops  and  other  plants,  suppression  of 
immune  systems  and  an  increase  in  cataracts  in 
humans  and  animals,  and  damage  to  aquatic 
ecosystems. 

(continued  on  page  2) 
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(CFCs,  continued) 

Controversy  over  the  phase-out  of 
CFCs  no  longer  centers  on  whether 
they  should  be  eliminated,  but 
when  they  should  be  phased  out. 
Eliminating  CFCs  is  a  balancing  act 
between  preserving  a  livable  envi- 
ronment for  future  generations, 
maintaining  living  standards  in 
developed  countries,  and  improv- 
ing living  standards  in  third  world 
countries. 

The  number  of  suitable  CFC  alter- 
natives is  limited  because  of  prob- 
lems with  efficiency,  toxicity,  and 
flammability.  Proposed  substitutes 
are  often  incompatible  with  lubri- 
cants and  seals  used  in  chillers 
today.  Others  discharge  at  different 
temperatures  or  require  higher 
operating  pressures  than  the  CFCs 
they  replace.  Preliminary  findings 
indicate  the  alternatives  won't  work 
without  some  equipment  or  lubri- 
cant changes.  Hardware  modifica- 
tions will  be  needed  to  optimize 
thermal  performance  of  equipment 
using  these  fluids.  In  some  cases,  a 
complete  system  replacement  may 
be  required. 

Also,  because  they  are  more  com- 
plicated to  produce  than  CFCs,  the 


new  products  require  major  capital 
investments.  A  number  of  alterna- 
tive prcxlucts  will  be  commercial- 
ized in  the  early  to  mid-1990s,  but  it 
will  still  take  several  years  to 
convert  equipment  and  processes 
to  use  them. 

The  most  commonly  proposed 
short-term  alternatives  are  the  hy- 
drcKhlorotluorocarbonsCHCFCs). 
HCFCs  are  20  to  100  times  less 
destructive  to  the  ozone  layer  than 
CFCs,  but  they  too  may  eventually 
be  targeted  for  elimination.  The  al- 
ternatives are  generally  less  effi- 
cient, and  the  resulting  increase  in 
energy  use  may  cause  an  increase 
in  carbon  dioxide  emissions. 

Two  frequently  mentioned  HCFC 
alternatives  are  known  as  R-22  and 
R-123.  R-22  is  now  available,  but 
compared  to  the  CFCs  it  replaces,  it 
is  less  efficient  and  operates  at 
higher  pressures.  R-123  will  soon 
be  on  the  market.  It  is  much  more 
toxic  than  the  refrigerants  it  will 
replace,  so  it  requires  better  ventila- 
tion and  leakage  monitoring.  It's 
an  aggressive  solvent  that  attacks 
rubber  and  other  materials  in 
gaskets  and  seals,  erodes  insulation 
on  motor  windings,  and  attacks  the 
varnish  on  hermetic  motors. 


Replacement  of  CFCs 

Alternative  refrigerants  to  CFCs  are  arriving  on  the  market.  1  lowever, 
these  substitutes  can't  simply  be  placed  into  a  system  designed  to  use 
CFCs.  Most  alternatives  are  similar,  but  not  identical  to  the  CFCs  they 
arc  intended  to  replace.  The  differences  in  physical  properties  must  be 
considered  carefully  because  systems  designed  for  CFCs  may  perform 
inefficiently  or  fail  completely  if  improperly  retrofitted  with  an  alter- 
native refrigerant. 

Before  an  alternative  is  considered  for  a  CFC  system,  determine 
whether  the  new  coolant  has  any  dangerous  or  damaging  characteris- 
tics. Make  sure  the  C(H)lanl  is  compatible  with  the  seals  and  other 
materials  it  will  contact  in  the  cooling  system.    Any  changes  recom- 
mended by  the  equipment  manufacturer  should  be  made  to  ensure  the 
system  will  perform  correctly  and  efficiently.  The  changes  needed  to 
adapt  a  system  to  an  alternative  refrigerant  may  range  fri)m  replacing 
the  oil  to  replacing  the  elastomers  and  plastics  throughout  the  system. 


CFCs  and  Preserving 
the  Ozone  Layer 

•  When  a  home  air  condition- 
er is  serviced,  the  CFCs  should 
be  drained.  Storing  (he 
ccx)lant  in  a  closed  container 
will  prevent  it  from  evapK)r- 
ating.  It  should  be  taken  to 

a  refrigeration  firm  or  appro- 
priate source  to  be  recycled. 
Also,  many  refrigerators  and 
freezers  contain  CFC  ccxil- 
ants.  This  same  procedure 
should  be  followed  when  a 
refrigerator  or  freezer  is  taken 
out  of  service,  and  when  a 
vehicle  with  an  air  conditioner 
is  junked  or  otherwise  dis- 
posed of. 

•  Many  fire  extinguishers  use 
halon.  Halon  contains  bro- 
mine, a  chemical  that  destroys 
ozone.  Extinguishers  that 
don't  contain  halon  are  avail- 
able, and  purchase  of  those 
should  be  considered. 


Some  building  operatiirs  are 
installing  gas  chillers  that  rely  on 
inert  salt  solutions,  such  as  lithium 
bromide.  The  gas-fueled  chillers 
are  typicallv  less  efficient  than  cen- 
trifugal chillers,  but  the  lowered 
fuel  costs  mav  provide  a  gcxul 
payback  in  many  instances.  How- 
ever, the  fuel  cost  advantages  must 
be  weighed  against  higher  first 
costs  for  equipment.  The  higher 
first  cost  can  be  a  significant 
obstacle  in  smaller  svslems,  such  as 
dehumidifiers,  small  engine-driven 
chillers,  and  units  relying  on 
desiccantccwling. 

Energv  managers  arc  aware  that 
there  are  no  fool-proof,  short-term 
answers  available  now.  The  solu- 
tions are  coming,  but  many  o(  the 
problents  caused  by  elimination  of 
CFCs  arc  complex  and  yet  to  be 
resolved. 


REQUEST  FOR  INFORMATION 

Energy  conservation  grants  for 
schools  and  hospitals 


Yes,  please  send  us  an  information  packet  about 
the  grants  offered  through  the  Institutional 
Conservation  Program  (ICP). 

Our  facility  is  a  non-profit  school. 

Our  facility  is  a  non-profit  hospital. 


Institution  name 


Institution  address  or  P.O. 


City,  State,  Zip  . Work  Phone 


Name  of  facility's  energy  manager 


Your  name 


This  is  a  postage-paid,  mail  back  form.  Complete  the  above  informa- 
tion, fold  on  dotted  lines,  staple  or  tape  shut,  and  drop  in  the  mail. 
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Money  Available  for  Energy  Consei-vation  Grants 


Montana  schools  and  hospitals  will 
share  between  $9(K),0(X)  and  $1 .5 
million  in  the  coming  year  to  help 
cut  their  energy  bills,  llie  total 
available  will  depx-nd  on  the  exact 
amount  of  federal  and  state  dollars 
Iving  alliKated  to  the  Institutional 
Conservation  Program  (ICP). 

The  Montana  Department  of 
Natural  Resources  and  Conserva- 
tion will  accept  applications  for  ICP 
grants  until  December  1, 1990. 
There  is  no  cap  on  the  amount  of 
each  grant  application,  but  the 
dollars  awarded  to  each  grantee 
will  be  affected  by  the  number  of 
applications  received.  Awards  will 
be  made  in  time  to  allow  construc- 
tion of  most  projects  to  start  in 
spring  1991.  The  grants  provide  50 
percent  matching  funds  for  energy 
conservation  measures  in  schools 
and  hospitals  built  before  1977. 

Funded  by  the  U.S.  Department  of 
Energy,  ICP  is  administered  in 
Montana  by  DNRC.  Since  1978, 
more  than  160  Montana  institutions 
have  received  over  $6.6  million  in 
ICP  grants.  The  funds  were  used 
for  energy-saving  measures  that 
have  cut  the  institutions'  energy 
costs  an  average  of  26  percent. 

"Lowered  fuel  costs  mean  more 
funds  for  classroom  materials  and 
teachers  or  maybe  even  lower 
taxes,"  said  DNRC's  Jeanne  Doney. 
"ICP  is  a  great  oppt)rtunity  for 
every  school  and  hospital  in  Mon- 
tana to  set  goals  for  saving  energy 
and  money  and  also  to  receive 
financial  help  in  reaching  those 
goals." 

For  schools  and  hospitals  that 
haven't  participated  in  ICP  before, 
Doney  said,  the  first  step  is  a 
detailed  engineering  analysis  of  the 
building's  thermal  performance  and 
architectural  design.  The  engineer- 
ing report  will  identify  the  most 
cost-effectiveenergy-saving 


measures  for  the  building.  Meas- 
ures th.it  will  pay  for  themselves  in 
energy  sa\  ings  in  2  [o  10  years  are 
eligible  for  grants. 

ICP  grants  sometimes  are  available 
to  cover  the  cost  of  the  technical 
analysis,  but  the  school  or  hospital 
will  then  have  to  wait  until  the 
following  year  to  apply  for  an  ICP 
grant  to  implement  energy  conser- 
vation measures.  Some  schcx)ls  and 
hospitals  opt  to  pay  for  the  technical 
analysis  themselves  so  they  can  ap- 
ply for  grants  to  do  the  energy  con- 
servation work  in  the  current  year. 
One-half  of  the  institution's  cost  for 
the  study  can  be  applied  toward  its 
50  percent  share  of  the  cost  of  the 
energy  conservation  work. 

Schools  that  had  technical  analyses 
done  in  previous  years  can  apply 
directly  for  energy  conservation 
grants. 

Funding  is  on  a  competitive  basis, 
Doney  said.  The  proposed  conser- 
vation measures  are  evaluated  on 


the  basis  of  1)  payback;  2)  conver- 
sion to  a  renewable  resource, 
cogeiieration,  or  coal;  and  .'?)  the 
quality  of  the  technical  refX)rt. 

The  funds  for  ICP  grants  vary  from 
year  to  year,  Doney  said.  "The 
amount  available  for  1991  is  three 
times  the  amount  that  was  available 
this  year.  So  this  is  an  especially 
good  time  for  sch(X)ls  and  hospitals 
to  apply  for  funding.  We'd  like  [o 
work  with  each  hospital  and  schcx)l 
district  in  the  state  to  help  them  get 
funding  for  energy  projects." 

For  more  information,  mail  in  the 
enclosed  form  or  call  Connie  Onstad 

at  444-6697. 


1990  is  an 

election  year. 

Please  register 

to  vote. 


DNRC  to  Offer  More  Videos 


Many  of  the  most  effective  energy- 
saving  measures  for  commercial 
and  institutional  buildings  rely  on 
maintenance  personnel  to  carry 
them  out.  The  training  these  people 
receive  is  often  vital  to  the  success 
of  such  energy  conservation 
programs. 

DNRC's  video  library  can  train 
maintenance  personnel  without  the 
travel  and  expense  often  asscKiated 
with  workshops.  And  unlike  work- 
shops, videos  can  be  used  at  the 
ojjerator's  convenience  and  viewed 
several  times  to  reinforce  an  idea. 

The  commercial  video  library  was 
established  in  1988  and  has  grown 
to  15  titles.  In  the  last  18  months. 


DNRC  has  sent  more  than  360 
mailings  of  tapes  to  building  offi- 
cials for  training.  DNRC  estimates 
that  an  average  of  three  people 
view  the  tapes  each  time  they're 
checked  out,  and  more  than  1,(XX) 
individuals  have  benefitted  from 
this  service. 

DNRC  is  acquiring  another  20  vid- 
eotapes. Topics  include  thermo- 
stats, air-handling  units,  air  condi- 
tioning, hydraulic  pumps,  water 
chemistry,  and  boilers. 

The  new  tapes  will  be  available  by 
mid-summer  for  loan  to  Montan- 
ans.  Watch  for  more  information 
in  upcoming  issues  of  Energy 
Source. 
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Technical  Tips 

Maintenance  Tips  for 
Motors 


Inspect  motors  twice  a  week,  once 
when  they  have  been  operating  at 
full  load  for  two  hours,  and  again 
when  the  motors  have  been  inoper- 
ative for  several  hours.  This  proce- 
dure will  help  identify  motor  stress 
caused  by  operating  conditions. 

Before  making  an  in-depth  exami- 
nation: 

•  Sec  that  the  motor's  air  vents 
arc  clean  and  the  fan  is  operat- 
ing properly. 

•  Check  the  terminal  box.  The 
conduit  should  be  firmly 
attached  and  the  box  sealed  to 
the  motor  frame. 

•  Check  the  tension  on  belts  and 
couplings.  The  couplings 


should  be  aligned  and  the  belts 
unf  rayed. 

•      Inspect  the  motor  mounting  for 
missing  or  loose  bolts.  Also, 
check  for  excessive  vibration  of 
the  base. 

To  identify  the  temperature  of  the 
motor's  windings,  take  temperature 
measurements  at  different  parts  of 
the  frame.  Readings  above  200 
degrees  F.  may  indicate  an  impend- 
ing motor  failure.  When  installing 
motors,  remember  the  higher  the 
surrounding  air  temperature,  the 
less  readily  a  motor  can  shed  excess 
heat. 

Regularly  inspect  the  motor 
conduit.  Measure  the  amperage  of 
each  phase.  The  amperage  draw  of 
a  motor  shouldn't  vary  more  than  5 
to  10  percent  between  phases.  If 
the  phases  are  out  of  balance, 
contact  a  licensed  electrician.  A 
problem  with  low  power  factor, 
motor  overload,  or  voltage  supply 


may  exist.  Generally,  a  motor  is 
achieving  peak  electrical  efficiency 
when  it  is  operating  at  70  to  90 
percent  of  the  nameplale  amperage 
reading.  However,  power  factor 
will  become  a  concern  below  75 
percent  of  the  nameplate  current 
draw. 

Listen  for  excessive  noise  in  the 
switchgear.  A  loud  noise  may 
indicate  a  weak  relay,  which  could 
cause  the  motor  to  switch  off  or 
have  difficulty  starting. 

Keep  orderly  records  on  motor 
performance  and  service.  Single 
inspection  measurements  are  of 
little  value  if  this  information  isn't 
compared  with  historical  records. 
A  written  log  of  motor  replace- 
ments helps  staff  keep  track  of 
which  motors  have  been  replaced. 


Taken  from  Energy  User  News 
"Checklist  Collection". 
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Helena  Churches 
Cut  Heating  Bills 


A  three-step  program  has  cut  the  heating  bills  at  St. 
Peter's  Episcopal  Cathedral  in  Helena  by  about 
$2,000  a  year. 

Church  officials  first  took  interest  in  their  heating 
system  when  they  were  unable  to  make  the  church 
comfortable  for  Sunday  services. 

"If  you  turned  the  furnace  on  Saturday  night,  it  was 
too  hot,"  explained  the  Very  Reverend  Arch  M. 
Hewitt,  dean  of  St.  Peter's.  "If  you  turned  the 
furnace  on  Sunday  morning  when  you  arrived  for  the 
first  service,  it  was  too  cold.  So  someone  was  coming 
down  at  5:30  a.m.  every  Sunday  to  turn  on  the  furnace.' 

"The  radiator  valves  stayed  wide  open  no  matter  what 
you  did  to  the  thermostat,"  Hewitt  said.  The  system 
works  much  better  since  they  cleaned  and  repaired  the 
valves  and  steam  traps  and  installed  a  zonal  heating 
system. 


Arch  M.  Haintt,  dean  of  St.  Peter's  Cathedral. 
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"We've  got  thermostats  all  over  creation,"  Hewitt 
chuckled,  adding  that  the  system  allows  him  to  keep 
unused  rooms  cool  and  at  the  same  time  warm  the 
occupied  portions  of  the  building.  "We  keep  the  office 
wing  going  six  or  seven  days  a  week.  We  have  a 
bargain  basement  resale  shop  open  from  10:30  a.m.  to 
3:00  p.m.  five  days  a  week,  and  that  has  to  be  heated. 
Then  we  have  the  regular  round  of  meetings  most 
churches  have,  but  most  of  them  are  in  the  evening." 

The  thermostat  system  now  includes  a 
seven-day  timer  which  automatically  turns 
the  heat  up  so  the  cathedral  is  comfortable 
when  parishioners  arrive  for  services 
Sunday  mornings. 

The  second  step  in  St.  Peter's  energy  pro- 
gram came  five  or  six  years  ago  when  the 
boiler  sprang  a  leak.  "The  boiler  had  been 
installed  when  the  church  was  built  in  1931," 
Hewitt  said.  "It  had  been  converted  from 
coal  to  gas,  and  it  was  a  gas  guzzler.  It  had 
been  patched  several  times,  and  it  was 
getting  dangerous.  Wc  were  especially 
worried  that  it  might  go  out  during  the 
winter.  We  had  a  fundraising  drive  and 
replaced  it  with  a  state-of-the-art,  energy- 
efficient  new  boiler.  It's  marvelous,  and  we 
expect  the  new  boiler  will  pay  for  itself  in 
heating  bill  savings  in  10  or  12  years." 


(continued  on  page  2) 
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(Churches,  continued) 

The  third  step  was  to  install  insulated 
shades  in  the  office  wing.  'That's 
the  only  part  of  the  church  where 
we  keep  the  thermostats  at  a  comfort- 
able range  every  day,"  Hewitt 
explained. 

The  church  is  now  working  on  a 
fourth  energy-saving  project:  replac- 
ing the  single-glazed  windows  in  the 
parish  hall  with  double-paned  ther- 
mal windows.  The  new  windows 
were  specially  built  to  match  the 
original  round-topped  windows,  he 
said. 

A  few  blocks  away,  St.  Paul's  Meth- 
odist Church  also  has  installed  a  zon- 
al heating  system  that  has  helped 
reduce  heating  bills.  The  new  system 
includes  a  timer  to  "make  sure  the 


heat  gets  turned  off  in  the  evening," 
said  the  Rev.  David  Orcndorff. 

"We  added  insulation  in  some 
spots,  and  we  put  insulating  foam 
pads  over  the  windows  in  the 
basement  and  in  rooms  that  aren't 
being  used,"  he  said,  adding  that  the 
church  also  added  storm  windows 
to  its  original  single-glazed  win- 
dows. The  most  effective  step  St. 
Paul's  took  in  cutting  its  energy 
bills,  he  said,  was  having  an  energy 
survey  done  by  the  local  utility. 

"Montana  Power  Company  came 
out  and  did  an  energy  survey  for  us 
several  years  ago,"  Orcndorff  said. 
"They  didn't  charge  us  anything  for 
it,  and  it  was  very  worthwhile.  I'd 
recommend  an  energy  survey  to  any 
church." 


WMC  to  Offer 
Boiler  Training 

Western  Montana  College  (WMC) 
will  conduct  a  five  day  course 
called  "Low  Pressure  Steam  Boilers 
and  Systems."  Scheduled  for  June 
25th  -  29th,  this  workshop  is  aimed 
at  individuals  who  wish  to  prepare 
for  their  boiler  operators  license. 
After  4  V2  days  of  classroom  study, 
participants  will  take  an  exam  to 
become  licensed  boiler  operators. 
Mr.  Terry  Mechan,  a  hydronics 
consultant  from  Lewistown,  will 
be  the  instructor.  The  course  fee  is 
$110,  plus  textbook,  meals,  and 
lodging.  For  more  information, 
call  Vicki  Lansing  at  WMC,  683- 
7537. 


Technical  Tips 

How  to  Prepare  Boilers 
for  Off-season  Storage 

The  following  procedures  should 
be  followed  by  users  who  intend 
to  store  boilers  for  the  summer 
months,  and  are  adapted  from  a 
seminar  offered  by  the  Boiler 
Efficiency  Institute,  Auburn,  Ala- 
bama, according  to  Glenn  Maples, 
vice  president. 

Op)cn  the  boiler  and  clean  the 
water  tubes  thoroughly.  Both  the 
water  side  and  the  fire  side  should 
be  hosed.  If  any  deposits  are  left 
on  the  water  tubes,  clean  them 
with  acid-removing  chemicals.  If 
simple  hosing  cannot  remove  the 
debris  from  the  tubes,  this  will 
indicate  that  the  boiler's  water 
treatment  mcthcxi  is  not  perform- 
ing efficiently,  in  which  case  the 
boiler's  makeup  water  will  have  to 
be  fed  through  a  water  softener. 

Clean  all  safety  controls  in  the 
boiler.  The  water  level  controls 


should  receive  special  attention. 
Repair  any  damaged  refractory 
material.  Once  cleaning  and 
repair  are  complete,  fill  the  boil- 
er up  to  the  operating  level  with 
water.  Make  sure  that  the  water 
has  adequate  sulphite  levels — 
100  parts  per  million.  The  water 
should  be  between  8  and  10  pH. 

Fill  the  boiler  completely.  Close 
off  all  valves  and  lines  into  the 
boiler — remove  or  gag  them. 
Fix  the  boiler  pressure  at  1 .5 
times  operating  level.  Using  a 
pump,  the  user  should  be  able 
to  detect  whether  there  are  any 
leaks  and  to  determine  that  the 
joints  of  the  boiler  arc  sound. 
These  measures  constitute  the 
"hydrostatic  test"  that  most 
states  require  by  law  following 
the  opening  or  repair  of  a 
pressure  vessel. 

Drop  the  water  level  back  to  the 
operating  level.  Build  a  fire  in 
the  boiler.  Check  the  relief 
valves  under  op)craling  condi- 
tions to  make  sure  they  are 
opening  when  boiler  pressure 


exceeds  the  levels  at  which  it  stops 
firing. 

Turn  the  boiler  off.  Never  let  the 
pressure  go  down  to  zero  because 
under  these  conditions,  the  boiler 
will  pull  in  outside  air,  which  can 
damage  the  tubes. 

Override  the  high-level  cutoff 
control  and  fill  the  boiler  up  again 
to  the  top  valve.  Maintain  water 
pressure  of  a  few  pounds  during 
storage  to  prevent  corrosion.  How- 
ever, if  there  is  any  way  for  the 
boiler  to  freeze,  store  it  dry. 

Cap  the  stack.  Close  all  dampers. 
Put  a  desiccant — a  silicate  gel  or 
lime — into  the  firebox  to  keep 
humidity  low  on  the  fire  side. 
This  will  prevent  corrosion  from 
moisture. 

Seal  the  air  intake  to  the  fire  box 

with  a  plastic  bag.  This  will  prevent 
air  from  flowing  through  the  fire 
box  by  natural  draft. 

Reprinted  by  permission  0/ Energy 
User  News,  7  £05/  T2th  Street,  New 
York,  NY  10003;  annual  subscrip- 
tion $66. 
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New  Energxj- saving  Developments 


Recent  advances  in  energy  techno- 
logy hold  promise  of  improved  effi- 
ciency and  cost  savings  for  schools, 
hospitals,  and  other  institutions. 
Many  of  the  new  energy-saving 
techniques  arc  compatible  for 
retrofit  projects  in  Montana's  insti- 
tutional or  commercial  buildings. 

Heating 

Boilers  can  be  operated  more 
efficiently  by  combining  advanced 
sensing  equipment  with  computer- 
ized controls,  saving  up  to  15 
percent  annually  on  fuel.  Boiler 
economizers  that  take  heat  from  the 
exhaust  gases  and  return  it  to  the 
boiler  can  recover  an  additional  10 
percent  of  the  fuel's  energy  content. 

Closed-loop  heat  pumps  arc  ideal 
for  multi-zoned  buildings  that 
require  both  heating  and  cooling. 
However,  remodelling  a  building 
with  heat  pumps  is  expensive  and 
may  be  feasible  only  for  major 
renovations  and  additions,  or  for 
use  in  new  construchon. 

Cooling 

Motor  controllers  with  variable 
frequencies  can  regulate  motor 
speeds  on  compressors  and  blowers 
to  make  them  more  efficient.  These 
are  coming  down  in  price  and  will 
continue  to  be  a  practical  way  to 
conserve  energy  in  commercial 
buildings  with  space  cooling  loads 
large  enough  to  benefit  from  them. 

Ventilation 

Venhlation  fans  can  also  run  more 
efficiently  on  variable-frequency 
motors.  These  motors  are  used 
primarily  in  buildings  with  central 
ventilation  systems.  However,  the 
baseboard  or  fan-coil  heaters  and 
coolers  used  in  many  Montana 
buildings  are  often  incompatible 


with  variable-frequency  controllers. 
Solid-state  speed  controls  can  be 
used  to  improve  the  efficiency  of 
fan-coil  motors. 

Domestic  Water  Heating 

In  many  buildings,  domestic  hot 
water  is  typically  heated  by  passing 
it  through  heat  exchangers  attached 
to  distribution  IcKips  on  the  space- 
heating  boilers.  Many  building 
op)erators  are  switching  to  pulse 
combustion  water  heaters  which 
can  be  operated  alone  or  in  series  to 
meet  the  domestic  hot  water  de- 
mands of  large  buildings. 

Highly  efficient  combustion  heaters 
are  being  marketed,  but  these 
heaters  condense  water  from 
combustion  gas,  requiring  a  drain 
for  the  condensate  and  corrosion- 
resistant  vents  to  provide  combus- 
tion air. 

Lighting 

Low-wattage,  screw-in  fluorescent 
lights  are  widely  available  and  can 
replace  most  incandcsccnts,  saving 
energy  and  maintenance  time.  In 
buildings  with  overhead  fluores- 
cent fixtures,  standard  ballasts  can 
be  replaced  with  electronic  ballasts 
to  save  energy.  Electronic  ballasts 
have  dropped  in  price,  while  their 
quality  has  improved. 

Improved  lighting  controls-includ- 
ing room  timer  switches  and  light 
sensors — can  be  cost  effective  in 
many  buildings,  though  they  are 
best  suited  to  large  institutions. 

Windows 

When  replacing  single-pane 
windows,  double-pane  Low-E 
windows  are  slightly  more  cost 
effective  than  standard  double- 
panes.  Low-E  windows  are  better 


at  reducing  heat  transfer,  but  the 
labor  and  material  costs  of  remod- 
elling with  Low-E  windows  will 
outweigh  the  energy  savings.  In 
new  construction,  Low-E  windows 
offer  significant,  cost-effective 
energy  savings,  particularly  in  air 
conditioned  buildings. 

Cogeneration 

"Cogeneration"  is  the  simultaneous 
production  of  heat  and  electricity  in 
a  single  Ofwration.  Cogeneration  in 
Montana  is  typically  based  on 
powering  a  generator  with  high 
pressure  steam  from  natural-gas 
boilers.  The  low  pressure  steam  is 
then  used  for  heating.  Several 
cogeneration  systems  are  operating 
in  Montana,  mainly  on  a  large  scale, 
such  as  at  Montana  State  Univer- 
sity. The  Stone  Container  plant  in 
Frenchtown  generates  electricity 
with  its  wood-fired  boilers. 

Smaller  systems  are  making  their 
way  into  the  market,  but  Montana's 
low  electric  rates,  limited  electricity 
use,  and  seasonally  varying  loads 
make  cogeneration  uneconomical. 
Cogeneration  may  become  more 
feasible  if  utility  rates  rise. 

Photovoltaics 

Photovoltaic  cells,  which  convert 
solar  energy  into  electricity,  show 
long-term  promise.  In  recent  years, 
photovoltaic  systems  have  in- 
creased in  efficiency  and  declined 
dramatically  in  cost.  For  now, 
however,  photovoltaics  are  not  cost 
effective  for  most  Montana  institu- 
tions. 

This  article  is  based  on  a  1988  study 
by  the  U.S.  Department  of  Energy. 
For  more  information  about  the 
above  technologies,  contact  Georgia 
Brensdal,  Engineering  Supervisor, 
DNRC,  444-6697. 
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ICP  Funds  Help  Ennis  School  Save  $5,000  a  Year 


The  Madison  Valley  Consolidated 
School  District  in  Ennis  cut  its  fuel 
oil  bills  by  $5,000  to  $6,000  a  year  by 
adding  insulation  to  the  walls  of  the 
high  school  gym. 

"The  extra  insulation  has  decreased 
our  energy  consumption  substan- 
tially," said  School  Superintendent 
Tom  Warwick.  "It'll  take  about  two 
and  a  half  years  for  the  insulation  to 
pay  for  itself  in  energy  savings." 

In  1988,  Matney  Frantz  Engineering 
of  Bozeman  carefully  studied  the 
high  school  and  elementary  school 
buildings  in  Ennis  and  recom- 
mended several  energy  saving 
measures.  One  of  the  engineers' 
recommendations  was  to  blow  1 1 
inches  of  fiberglass  insulation  into 
the  upper  walls  of  the  high  school 
gym,  boosting  the  insulation  from 
R-2  to  R-32. 

The  insulation  project  cost  $18,000. 
The  school  system  received  $9,000 
from  the  Institutional  Conservation 
Program  (ICP)  for  the  project  and 
covered  the  rest  of  the  costs  itself. 


Federally  funded,  ICP  is  admini- 
stered by  the  Montana  Department 
of  Natural  Resources  and  Conserva- 
tion. The  program  provides  50 
percent  matching  funds  for  energy 
conservation  measures  for  schools 
and  hospitals  built  b>cfore  1977. 


ICP  Funds  for  Your 
School  or  Hospital 

This  year  Montana  schools  and 
hospitals  will  share  between 
$900,000  and  $1 .5  million  under 
the  Institutional  Conser\'ation 
Program.  ICP  will  provide  up 
to  50  percent  of  the  cost  of 
installing  energy  conservation 
measures  on  schools  and 
hospitals  built  before  1977. 

The  deadline  for  applications 
for  ICP  funding  is  December  1, 
1990.  For  more  information 
about  the  program,  contact 
Connie  Onstad  at  DNRC, 
phone  444-6697. 


"ICP  is  an  easy  way  to  get  some 
energy  projects  done,"  Warwick 
said.  "The  program  requires  a  little 
paper  work,  but  it's  not  unreason- 
able at  all.  The  people  we  have 
worked  with  at  DNRC  were  very 
helpful  and  thoughtful.  We're  a 
small  school  system  and  work  with 
ICP  once  or  twice  a  year,  so  we 
don't  remember  ail  the  details;  the 
people  at  DNRC  were  willing  to  go 
back  over  everything  for  us  each 
time.  They  were  extremely  polite 
and  helpful." 

ICP  is  helping  fund  several  other 
projects  at  the  Ennis  schools.  "We 
just  completed  a  double-door  entry 
on  the  front  of  the  lobby  of  the  high 
school,"  Warwick  said.  "It  looks 
very  nice.  And  it's  going  to  save  us 
a  pile  of  money  because  we  have 
hundreds  of  kids  going  in  and  out 
of  those  doors  every  day." 

Warwick  will  use  ICP  funds  later 
this  year  to  help  replace  a  40  percent 
efficient  boiler  with  a  new,  energy- 
efficient  model  and  to  put  storm 
windows  on  the  elementary  school. 
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Hints  for  New  Boiler  Operators 


The  following  question  is  heard  many 
times  during  the  heating  season. 
Greg  Ennen,  manager  of  boiler  ma- 
chinery engineering  in  the  Hartford 
Branch  Office  of  the  Hartford  Steam 
Boiler  Insp^ection  and  Insurance  Co., 
provided  this  answer  in  "From  the 
Field,"  a  column  in  his  firm's  quar- 
terly publication  The  Locomotive. 

Q,  In  addition  to  my  other  duties 
•  at  work,  I  recently  became  re- 
sponsible for  our  boiler.  I  have  no 
experience  with  boilers  and  would 
appreciate  any  help  you  could  pro- 
vide. The  boiler  is  used  to  heat  our 
business.  Can  you  help  me? 

A,  The  predicament  you  are  in  is 
•  all  too  common.  You  have  been 
given  responsibility  for  boilers  and 
equipment  that  are  critical  to  contin- 
ued operation  of  your  business. 
However,  you  have  been  given  no 
training  to  prepare  you  for  the  task. 
Many  times  our  inspectors  investi- 
gate accidents  that  could  have  been 


prevented  with  some  knowledge  of 
the  equipment. 

You  mention  the  boiler  is  used  to 
heat  your  business.  Heating  boilers 
are  generally  low  pressure  boilers. 
The  boiler  may  be  constructed  of 
either  steel  or  cast  iron,  and  can  be 
further  classified  as  either  providing 
steam  or  hot  water.  The  type  of 
bumer  and  fuel  burned  will  affect  the 
type  of  safety  controls  on  the  boiler. 

All  boilers  are  equipped  with  either  a 
safety  valve  (steam)  or  a  relief  valve 
(hot  water).  Often  there  is  more  than 
one  installed.  These  are  found  on  the 
upper  portion  of  the  boiler.  The 
safety  valve,  or  relief  valve,  is  the 
single  most  important  safety  device 
on  a  boiler.  These  valves  are  de- 
signed to  protect  the  boiler  should 
other  controls  fail  to  shut  it  down. 

Safety  and  relief  valves  should  be 
tested  regularly.  Monthly,  lift  the  test 
lever  on  the  valve  to  assure  free  and 
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The  Montana  Dqjarlment  of 
Natural  Resources  and  Conser- 
vation publishes  Energy  Source 
several  times  a  year  with  funding 
from  the  U.S.  Department  of 
Energy.  This  edition  features 
stories  on: 

•  Funds  for  energy 
conservation  projects 

•  Hospital  energy  savings 

•  Free  videotajje  library 

•  Free  publications 

•  Boiler  water  treatment 

Address  your  comments  and 
suggestions  to  Pat  Hoban,  DNRC, 
1520  East  Sixth  Avenue,  Helena, 
MT  59620-2301;  phone;  444-6697. 


Example  of  a  Scotch  marine  boiler  and  valves — 

courtesy  of  the  Safety  Bureau,  Montana  Department  of  Labor  and  Industry 


unrestricted  operation.  This  should  be 
done  with  the  boiler  under  pressure. 
Should  the  valve  not  operate  properly, 
or  show  evidence  of  leakage,  contact  a 
heating  contractor  or  boiler  repair  firm 
to  replace  it.  Do  not  attempt  to  adjust 
the  valve  or  tamper  with  its  compo- 
nents. Leave  this  for  experts. 

All  steam  boilers  should  be  equipped 
with  at  least  one  (preferably  two)  low 
water  fuel  cut-out  controls.  These 
controls  shut  off  fuel  to  the  bumer 
when  water  level  drops  below  a  safe 
level.  Hot  water  boilers  should  also 
have  this  safety  device. 

The  cut-out  should  be  tested  regularly 
during  the  heating  season.  It  should 
also  be  disassembled  and  cleaned 
once  a  year  when  your  boiler  is  shut 
down.  Usually,  failure  of  the  low  wa- 
ter fuel  cut-out  is  a  result  of  improper 
maintenance.  Poor  maintenance  is  the 
leading  cause  of  boiler  accidents. 

(continued  on  page  2) 
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(Boiler  hints,  continued) 

Once  a  week,  the  low  water  cut-out 
should  be  drained  according  to  the 
manufacturer's  instructions  to  flush 
out  accumulated  sediment.  If  an 
excessive  amount  of  sediment  is 
noticed,  it  should  be  flushed  out 
more  frequenUy. 

At  least  once  a  month,  test  the  cut- 
out by  slowly  lowering  the  operating 
water  level.  This  can  be  done  by 
interrupting  feed  water  to  the  boiler. 
The  burner  should  stop  while  water 
remains  visible  in  the  gauge  glass. 
Never  let  the  water  drop  out  of  sight! 
Remember  that  you  arc  lowering  the 
boiler  water  level  to  its  minimum  safe 
operating  level — use  extreme  caubon 
in  f>erforming  this  test! 

If  the  fuel  cut-out  fails  to  work  and 
the  burner  continues  to  opieratc,  reac- 
tivate the  water  source.  Contact  a 
heating  contractor  or  boiler  repair 
firm  to  service  the  cut-out.  It  has 


failed  to  function  and  must  be 
repaired  as  soon  as  possible! 

The  burner  installed  in  your  boiler  is 
also  protected  by  safety  de\iccs 
designed  to  prevent  the  explosion  of 
unconsumcd  fuel  within  the  boiler. 
Proper  adjustment  of  the  burner  and 
its  controls  is  necessary  and  will  save 
you  money  through  lower  fuel  con- 
sumption. Improper  adjustment  can 
allow  soot  to  build  up  on  heat  trans- 
fer surfaces.  This  further  reduces 
efficiency  and  could  cause  harmful 
corrosion  which  should  also  be  pre- 
vented. Adjustment  of  the  burner 
and  testing  of  its  safety  controls 
should  be  done  on  a  regular  basis  by 
qualified  burner  service  personnel. 

Observing  the  burner's  operation 
may  prevent  future  problems.  The 
burner  should  start  smoothly  with- 
out unusual  noises.  The  flame  from 
the  burner  should  not  impinge 
directly  on  the  boiler.  You  should 


Boiler  Water  Treatment  Summary 

William  E.  Bomak,  manager  of  manpower  development  and  recruiting  at  Betz 
Industrial  in  Trcvose,  Pennsylvania,  prepared  this  summary  on  boiler  water 
treatment.  Bomak  spoke  at  DNRC-sponsored  workshops  on  boiler  water 
treatment  in  Havre,  Great  Falls,  and  Helena  in  August. 


TVI'COI  BOILCK 

PROBLEMS 

CHEMICAL  GUIDELINES 

STEAMING  BOILERS 

deposition, 
corrosion 

alkalinity:  400+  ppm 

sulfite:  30-«) 

phosphate:  40-60 

dispcrsant:  40-100+ 

amines:  conden.sale  pH  8-93  (depends  on  amine) 

HEATING  BOILERS 
1.  low  preuuiT  cloMd 
vyitcnu 

corrosion 

pH:8-93 

nitrate/molybdate  (see  suppliers'  guidelines) 

borate  (see  suppliers'  guidelines) 

sulfite:  100-150  ppm 

dispersant:  50+  ppm 

2.  cut  Iron  Mctioiul 
boilcn 

deposition- 
induced  cracking 

fcodwater  Total  Hardness:  2  ppm  max 
sulfite:  30-50  ppm 
dispcrsant:  30-50  ppm 

3.  high  tempcnlurt  ho* 
wiur  (HTHW)  •yatcnu 

corrosion 

sulfite:  80-120  ppm 
dispersant:  30+  ppm 

Single  Ijcsl  Investment  you  could  buy:  Zeolite  Softener  (Sears,  Culligan,  etc.) 

Two  sped/ic  comments  are  in  order  regarding  amine  treatment  to  raise  condensate  pH  so  it  will 
not  be  corrosive: 

1 .  The  amines  used  in  condensate  treatment  arc  NOT  carcinogenic. 

2.  Morphobne  is  not  normally  used  in  low  pressure  systems  due  to  its  low  volatility;  most  of 
it  would  leave  the  toiler  in  the  blowdown    It  is  acceptable  m  high  pressure  systems. 


not  see  excessive  amounts  of  soot. 
Contact  your  burner  scr\'ice  company 
if  you  notice  any  of  these  conditions. 

The  condensate  return  system  is 
imfx)rtant  and  frequently  overlooked. 
Leakage  in  the  return  system  wastes 
money  by  increasing  the  need  for 
makeup  water  and  additional  water 
treatment.  Depiction  of  water  treat- 
ment chemicals  may  cause  scale 
formation  or  excessive  pitting. 

Poor  maintenance  is 
the  leading  cause  of 
boiler  accidents. 

Examine  the  condensate  return  piping 
for  signs  of  leakage  and  have  it  re- 
paired or  replaced  as  necessary.  More 
information  about  boiler  water  treat- 
ment is  available  from  water  treatment 
companies  or  your  boiler  inspector. 

There  are  many  sources  of  reading 
and  study  material  that  will  increase 
your  knowledge  of  boiler  operation. 
The  technical  sections  of  public  librar- 
ies often  contain  manuals  on  boiler 
operation.  Check  l)ookstores  in  your 
area  for  boiler  information.  LcKal  engi- 
neering associahons  are  another  excel- 
lent source  of  this  type  of  material. 

The  Helena  Vocational-Technical  Cen- 
ter offers  a  home  study  course  on  b>oiler 
operation.  Contact  Bill  Fife,  Helena 
Vo-Tech,  1115  Roberts,  Helena,  MT 
59601;  phone  444-6800. 

Perhaps  the  best  source  is  the  toiler 
insfxx'tor  who  visits  your  business. 
The  inspector  may  represent  an  insur- 
ance companv  or  a  jurisdiction  (state, 
county,  or  city).  He  or  she  should  be  a 
reliable  source  of  information  and  will- 
ing to  help.  Ask  questions  until  you 
have  a  gcxxl  understanding  of  your 
boiler  and  its  controls. 

Reprinted  ivith  permission  from  The 
LocomoH vc.  Winter  1 989,  Vol.  66  No.  8.        , 
Single  subscriptions  to  The  Locomotive  are   ^ 
available  free  of  charge  by  writing  to  The 
Hartford  Steam  Boiler  Inspection  and 
Insurance  Co.,  One  State  St.,  Hartford,  CT 
06102,  Attn:  Locomotive. 


DNRC  Offers  Expanded  Training  On  Videocassettes 


DNRCs  Energy  Division  has  expand- 
ed its  commercial  videotape  library  to 
40  tapes.  These  videotapes  arc 
available  for  loan  free  to  owners  and 
operators  of  commercial  and  institu- 
tional buildings. 

001  Safe  and  Efficient  Boiler 
Operations 

002  Unit  Ventilator  Reconditioning 

003  Boiler  Maintenance,  Operation, 
and  Safety 

004  Economizer  Testing  and  Tune-up 

005  Hot  Water  Reset  For  Hydronic 
Heating  System 

006  Multizonc  Hot  Deck  Controls 

007  Guidelines  for  Steam  Trap 
Troubleshooting 

008  Solving  the  Water  Hammer 
Puzzle 

009  Guidelines  for  Steam  System 
Efficiency 

010  Let's  Talk  Steamtraps/Update 
Oil  The  Anatomy  of  the  I.B. 

012  Guidelines  for  Steam  Trap  Repair 

013  Guidelines  for  Steam/Air  Coil 
System  Design 

014  Lamps  and  Luminalres 

015  Developing  Troubleshooting 
SkiUs 

016  Basic  Air  Conditiotiing,  Parts 
1&2 

017  Basic  Air  Conditioning,  Parts 
3&4 

018  Pumps  and  Motors 


019  AC  &  Variable  Speed  Drive 
Controllers 

020  Air  Conditioning  &  Refrigera- 
tion Systems:  Schematics  and 
Symbols 

021  Multizone  Maintenance  & 
Operations-Lennox 

022  Lef  s  Talk  PRV's  (pressure 
reduction  valves) 

023  Introduction  to  Boilers:  An 
Overview 

024  Boiler  Design  and  Construction 

025  Boiler  Feedwater  and  Steam 

026  Basic  Electrical  Troubleshooting 

027  Boiler  Operations,  Waterside 

028  Boiler  Operations,  Fireside 

029  Honeywell  thermostat  video 
tape 

030  Johnson  Controls  thermostat 
video  tape 

031  Robertshaw  thermostat  video 
tape 

032  Fan  System  Theory  and  Hon- 
eywell Controller  tapes 

033  Fan  System  Theory  and  Johnson 
Controls  Controller  tapes 

034  Fan  System  Theory  and  Robert- 
shaw Controller  tapes 

035  Oil  Burner  Repair  &  Mainte- 
nance 

036  The  Chemistry  of  Water  Condi- 
tioning 


037  Water  Treatment  Process  Funda- 
mentals 

038  Fundamentals  of  Lighting: 
Course  for  Design  Engineers  and 
Architects 

039  Energy  Net 

040  O&M's:  A  Guide  to  Energy 
Efficiency 

NOTICE 

These  videotapes  arc  offered  as  a 
public  service,  but  some  of  these  tapjes 
arc  product-oriented.  Any  reference 
to  specific  products  or  HV  AC  systems 
does  not  constitute  an  endorsement  by 
the  Department  of  Natural  Resources 
and  Conservation.  Viewers  should 
thoroughly  investigate  any  claims 
made  and  draw  their  own  conclusions 
about  suitability  or  performance  of  a 
product  or  system  before  purchase  or 
use. 


Ordering  Instructions 

DNRC  will  loan  its  videotapes  to  you, 
free  of  charge,  one  or  two  at  a  time. 
They  must  be  returned  within  two 
weeks.  DNRC  will  pay  the  cost  to 
ship  them  to  you,  but  you  must  pay 
the  return  postage.  All  videotapes  are 
72  inch  VHS  format. 

An  order  form  is  provided.  Indicate 
which  tapxKs)  you  wish  to  view  and 
the  date  you  want  them.  Please  use 
the  number  that  appears  directly 
before  the  title. 


VIDEO  ORDER  FORM 


NAME 


ADDRESS  or  P.O.  . 
CITY,  STATE,  ZIP. 


ORGANIZATION 


WORK  PHONE 


PLEASE  SEND  THE  FOLLOWING  VIDEOTAPE(S): 

1.  

Preferred  date  of  receipt 


Return  form  to:  DNRC,  Energy  Division;  1520  East  Sixth  Ave.;  Helena,  MT    59620-2301 


® 


PUBLICATIONS  ORDER  FORM 


NAME ORGANIZATION. 

STREET  (we  often  ship  by  UPS) 


MAILING  ADDRESS  (if  different  from  street  address) 


CITY,  STATE,  ZIP WORK  PHONE 

PLEASE  SEND  THE  FOLLOWING  PUBLICATION(S): 

1.  2.  

3.  4.  


Return  form  to:  DNRC,  Energy  Division;  1520  East  Sixth  Ave.;  Helena,  MT    59620-2301 


FREE  PUBLICATIONS 

FROM  THE  MONTANA  DEPARTMENT  OF 
NATURAL  RESOURCES  AND  CONSERVATION 

How  to  Reduce  Energy  Costs  in  Your  Building 

Energy  Savings  for  Restaurants 

Energy  Savings  for  Hotels  and  Motels 

Energy  Savings  for  Nursing  Homes 

Energy  Savings  for  Hospitals 

Life  Cycle  Costing  &  Local  Government  Purchasing 

Guide  to  a  Successful  Project: 
Energy  Consevation  &  Management 

How  to  Conserve  Energy  in  Your  Domestic  Hot  Water  System 

How  to  Conserve  Energy  in  Your  Lighting  System 
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Grant  Helps  Hospital  Replace  Chiller 


by  Pal  Hoban 

DNRC  Energy  Education  Specialist 

Patients  at  the  Glcndivc  Medical  Cen- 
ter were  nwrc  comfortable  this  sum- 
mer thanks  in  part  to  a  federal  energy 
conservation  grant. 

"We  have  a  22-year-old  facility  that 
is  a  combined  hospital  and  nursing 
home,"  said  administrator  John 
Solheim.  "And  wc  had  some  prob- 
lems with  heating  and  ventilating.  We 
were  looking  for  ways  to  solve  those 
problems  when  we  heard  about  the 
Institutional  Conservation  Program." 

The  federally  funded  program  pro- 
vides matching  funds  for  energy 
conservation  measures  on  non-profit 
schools  and  hospitals  built  before 
1977.  The  program  is  administered 
in  the  state  by  the  Montana  Depart- 
ment of  Natural  Resources  and  Con- 
servation. 

''We've  saved  several 
thousand  dollars  in 
utility  bills  in  just 
this  first  full  year  of 
operation." 


The  first  step  for  the  medical  center 
was  hiring  Energy  Conservation  Con- 
sultants, a  Billings  engineering  firm, 
to  analyze  the  way  the  building  used 
energy.  The  engineers  made  a  series 
of  recommendations,  each  designed 
to  pay  for  itself  in  energy  savings  in 
10  years  or  less.  The  analysis,  Solheim 
said,  cost  $5,000  to  $6,000. 

The  engineers  recommended  replac- 
ing the  old  steam-fired  absorption 
chiller  with  a  new,  more  energy-effi- 
cient electric  model.  They  estimated 
the  new  chiller  would  pay  for  itself  in 
energy  savings  in  7.7  years. 

"When  we  saw  the  savings  potential," 
Solheim  said,  "we  wanted  to  get 
started  right  away,  but  capital  funds 
aren't  always  available.  It's  hard  to 
get  the  kind  of  money  we  needed 
from  your  opierating  budget." 

The  medical  center  received  a  $22,873 
ICP  grant  to  help  cover  the  cost  of  re- 
placing the  chiller.  "We  were  thrilled 
to  get  the  grant,"  Solheim  said.  "We 
probably  wouldn't  have  been  able  to 
go  ahead  with  the  project  otherwise." 

They  installed  the  new  chiller  in  the 
spring  of  1989.  "If  s  reduced  our  op- 
erating costs  tremendously,"  Solheim 
said.  "And  it  updated  our  system  so 
we  have  more  cooling  in  our  facility. 


HOSPITAL  ENERGY  USE 

National  Average 


Ted  Tinjum,  left,  and  John  Solheim  of  the  Glendive  Medical  Center- 
photo  by  Jon  Feller  of  the  Glendive  Ranger-Review 


Source:  American  Hospital  Association 

That  means  our  patients  and  staff  are 
more  comfortable.  We  used  to  get  lots 
of  complaints  from  patients,  physi- 
cians, and  staff  members  about  the 
temperature  in  the  summer,  but  1 
didn't  get  any  complaints  this  year." 

"We've  saved  several  thousand  dol- 
lars in  utility  bills  in  just  this  first  full 
year  of  operation,"  said  the  center's 
chief  engineer  Ted  Tinjum. 

He  added  that  the  new  chiller  is 
much  less  complicated  to  operate  and 
doesn't  require  anywhere  near  as 
much  maintenance  and  upkeep  as  the 
old  one  did. 

"With  the  old  steam-fired  chiller," 
Tinjum  said,  "we  had  to  keep  two  boil- 
ers going  steadily  all  summer.  With 
the  new  chUler  we  keep  only  one  boil- 
er working  on  a  light  load  for  hot  wa- 
ter and  cool  nights,  so  we  have  to  do 
much  less  maintenance  on  the  boilers." 

Solheim  said  the  grant  did  involve 
some  paperwork,  both  in  applying  for 
the  grant  and  in  follow-up  stages  to 
make  sure  the  center  is  getting  the  ex- 
pected energy  savings. 

But,  he  said,  "I  would  recommend  the 
ICPprogram  to  any  hospital.  We'd 
do  it  again  if  we  had  any  other 
projects." 
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Montana  Power  Offers  Funding  for  Conservation 


Montana  Power  Company  will  pay 
for  up  to  75  percent  of  the  cost  of 
electric  energy  conservation  mea- 
sures for  some  of  its  electric  custom- 
ers around  the  state. 

Under  its  Electric  Conservation 
Purchase  Program,  Montana  Power 
will  consider  retrofit  projects  involv- 
ing commercial,  governmental, 
multifamily  residential,  or  industrial 
facilities.  Projects  should  emphasize 
winter  electric  energy  and  demand 
savings.  Montana  Power  is  espe- 
cially interested  in  cost-effective 
projects  involving:  energy  manage- 
ment systems;  heat  recovery;  load 
shifting,  such  as  thermal  storage  or 
load  scheduling;  lighting  retrofits; 
demand  reduction  measures;  thermal 
efficiency  improvements;  variable 
speed  conversions;  and  equipment 
efficiency  improvements. 

One  recently  completed  project  was  a 
$467,000  retrofit  at  the  Radisson 
Northern  Hotel  in  Billings.  Montana 
Power  provided  $281,000  for  the 
project,  which  is  expected  to  cut  the 
Northern's  electric  bill  by  $1 10,000  to 
$125,000  a  year.  The  retrofit  included 
installing  a  building  automation 
system  that  controls  the  HVAC 
equipment,  air  and  domestic  hot 


water  temperature,  air  flow,  and  non- 
critical  lighting.  The  system  provides 
on-off  control,  night  setback,  auto- 
matic control  of  guest  room  tempjera- 
ture  set  points,  and  peak  shaving. 
The  retrofit  also  included  converting 
corridor  lighting  from  incandescent 
to  fluorescent  and  replacing  some  air 
conditioners  with  heat  pumps. 

Montana  Power  also  provided 
$50,000  to  help  install  an  energy 
management  system  on  a  10-story, 
71,00(>-square-foot  office  building. 
The  system,  which  cost  a  total  of 
$80,000,  will  save  the  building 
owners  about  $15,000  a  year  on  their 
electricity  bills. 

And  Montana  Power  provided 
$24,000  of  the  $66,000  needed  to 
replace  the  incandescent  lights  in  one 


school  with  fluorescent  lights. 
Another  school  district  is  currently 
switching  the  HVAC  system  in  its 
administration  building  from 
constant  air  volume  to  variable  air 
volume;  Montana  Power  will  provide 
approximately  $20,000  of  the  $67,650 
ncHxied  for  the  project. 

The  deadline  for  proposals  is  Novem- 
ber 30, 1990.  Montana  Power 
reserves  the  right  to  reject  any 
proposals  submitted.  For  more 
information  contact  David  Houser  or 
Joe  Schwartzcnberger  at  Montana 
Power  Company,  40  East  Broadway, 
Butte,  MT  59701;  phone:  723-5421. 
Schwartzcnberger  encouraged 
people  to  contact  him  or  Houser 
before  doing  any  extensive  proposal 
preparahon. 


ICP  Funds  for  Your  School  or  Hospital 

This  year  Montana  schools  and  hospitals  will  share  between  $900,000 
and  $1.5  million  under  the  Institutional  Conservation  Program.  ICP  will 
provide  up  to  50  percent  of  the  cost  of  installing  energy  conscr\'ation 
measures  on  schools  and  hospitals  built  before  1977. 

The  deadline  for  applications  for  ICP  funding  is  December  1, 1990.  For 
more  information  about  the  program,  contact  Coni\ie  Onstad  at  DNRC, 
phone  444-6697. 
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Energy  Accounting  Worttskop 

First  step  to  energy  savings 


ANA  OWiO 


Accounting  techniques  that  can  cut 
energy  bills  hundreds  and  even 
thousands  of  dollars  a  year  will  be 
the  focus  of  six  workshops  that  arc 
being  held  throughout  Montana  this 
sunnmer. 

Sponsored  by  the  [Department  of 
Natural  Resources  and  Conservation 
(DNRC),  the  half-day  workshops  are 
free.  They  will  cover  the  basics  of 
tracking  energy  use  and  using  the  in- 
formation to  control  energy  costs. 
The  workshops  are  geared  toward 


Boiler  Course  Offered 

A  fundamental  course  on  low- 
pressure  steam  boilers  and  sys- 
tems will  be  held  July  15-19  at 
Western  Montana  College  in 
Dillon.  During  the  last  day  of 
the  course,  participants  will  take 
the  state  boiler  operator's  license 
exam.  The  course  costs  $125. 
For  details  call  Western  Montana 
College  at  l-8(X>-WMC-MONT. 


workers  at  hospitals,  schools,  and 
other  institutions — especially  admin- 
istrators, clerks,  business  managers, 
and  accountants. 

Workshop  topics  include:  analyzing 
your  utility  bills,  determining  energy- 
use  patterns  in  your  building,  setting 
up  an  energy  accounting  spreadsheet 
for  your  building  costs,  and  produc- 
ing energy-use  graphs  and  reports. 
Each  institution  will  receive  a  copy  of 
Dataform,  a  Lotus-based,  energy  ac- 
counting software  package  designed 
by  DNRC  staff  members. 

DNRC's  Connie  Onstad  will  lead  the 
workshops.  She  encourages  partici- 
pants to  calculate  the  amount  of 
square  feet  of  heated  space  in  their 
buildings  and  bring  their  calculations 
to  the  workshop.  They  should  also 
bring  the  past  year's  utility  bills  and 
a  calculator  to  the  workshop. 

"That  way,"  she  said,  "they  can  build 
a  personalized  energy  accounting  file 
for  their  facility  during  the  work- 
shop." 


Inside.... 

This  edition  of  Energy  Source 
features  information  on: 

•  Recycling  office  paper 

•  Reducing  office  waste 

•  Free  vidcotapw  library 

•  New  laws  and  tax  credits 


According  to  Onstad,  energy  ac- 
counting can: 

•  Show  where  and  how  much  energy 
is  being  used 

•  Identify  areas  with  greatest  savings 
potential 

•  Justify  capital  expxmditune  decisions 

•  Show  results  of  your  energy  conser- 
vation efforts 

•  Gain  management  support 

•  Detect  increased  energy  use,  altow- 
ing  you  to  act  quickly  to  nxluoe  it 

•  Identify  billing  errors 

Locations  and  dates  are  listed  below. 
Advanced  registration  isn't  necessary 
for  these  free  workshops.  If  you  have 
sp)ecific  questions,  call  Connie  Onstad 
at  DNRC,  444-6697. 


Thursday,  July  25 

Bozeman 

l:3(>-5flOP.M. 

Willson  Middle  School  (Room  number  will  be  posted) 
404  West  Main 

Wednesday,  July  31 

Missoula 

1:30-5:00  P.M. 

Missoula  County  High  School 
Admistration  Building  -  Board  Room 
915  South  Avenue  West 

Tuesday,  Aug.  13 

Kalispell 

1:30-5^0  P.M. 

Flathead  Electric  Co-op 
2510  Highway  2  East 

Thursday,  Aug.  15 

Havre 

1:30-5K)0P.M. 

Robins  School  Administration  Building  -  Board  Room 
425  6th  St. 

Tuesday,  Aug.  20 

Glendive 

l:30-5flOP.M. 

Dawson  County  High  School  -  Room  128 
900  North  Merrill 

Tuesday,  Aug.  27 

Hamilton 

1:30-5KX)P.M. 

Council  Chambers 
??3  South  2nd 
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Why  Should  Your  Office  Recycle? 


The  average  office  worker  throws 
away  at  least  a  half-pound  of  high- 
grade,  recyclable  paper  each  day, 
according  to  Keep  Montana  Qean 
and  Beautiful,  a  non-profit  organiza- 
tion that  promotes  recycling. 

Assuming  each  employee  works  240 
days  a  year,  each  worker  discards 
up  to  120  pounds  of  recyclable  paper 
a  year,  and  17  workers  would  toss 
out  a  ton  of  pvipcr  each  year.  One 
study  showed  that  in  1988, 43.7 
million  tons  of  paper  and  paper- 
board  were  disposed  of  in  municipal 
solid  waste  systems.  Up  to  77 
percent  of  the  solid  waste  produced 
in  a  commercial  building  can  be 
recycled;  most  of  it  is  computer 
printouts,  stationery,  and  bond  and 
photocopy  paper. 


Keeping  that  f>aper  out  of  the  local 
landfill  can  pay  off,  both  for  your 
organization  and  for  your  commu- 
nity. 

1.  RECYCLING  SAVES 
ENERGY  AND  NATURAL 
RESOURCES. 

Each  ton  of  recycled  paper  saves 
7,000  gallons  of  water,  2.5  barrels  of 
oil,  and  17  trees. 

1  RECYCLING  PROTECTS 
THE  ENVIRONMENT. 

Each  ton  of  recycled  paper  saves  3.3 
cubic  yards  of  space  at  the  local 
landfill.  Anotherbenefit  of  recycling 
paper  is  a  reducfion  in  air  and  water 


EACH 

TON  OF  RECYCLED 

B^PER  SAVES  . . . 
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17  Trees...  "^ 

7,000  Gallons  of  W&ter  ... 
2.5  Barrels  of  Oil ... 
,  afiClbic  \krds  of 

Landfill  Space  ... 

MOTHER  EARTH  THANKS  YOU 


fX)llurion.  According  to  the 
WorldWatch  Institute,  paper  made 
from  recycled  pulp  creates  74  percent 
less  air  pxillution  and  35  percent  less 
water  pollufion  than  paper  made 
directly  from  trees. 

3.  RECYCLING  SHOWS 
THAT  YOUR  FIRM  IS 
RESPONSIBLE 

By  recycling  paper  and  buying 
recycled  papxrr,  your  organization 
shows  that  it  cares  about  the  environ- 
ment. Recycling  can  enhance  your 
organization's  image  with  the  fast- 
growing  public  that  supports  conser- 
vafion  in  this  country. 

4.  RECYCLING  DIRECTLY 
BENEFITS  YOUR  OFRCE 

Since  paper  makes  up  as  much  as  80 
percent  of  the  trash  in  commercial 
buildings,  recycling  paper  could 
significantly  cut  your  waste  disposal 
costs.  Your  recycling  program  could 
also  generate  revenue,  since  recycling 
firms  usually  pay  for  computer 
printouts  and  white  office  paper. 
These  profits  can  be  used  to  support 
favorite  charities,  employee  pro- 
grams, doughnuts  for  employees, 
office  parties,  and  other  acfivities. 

5.  RECYCLING  IS  EASY 
AND  MAKES  EVERYONE 
FEELGOOD. 

Many  people  who  serve  as  recycling 
coordinators  in  Helena's  state 
agencies  Report  that  employees  are 
eager  to  participate  in  recycling 
programs  because  thev  Mieve  that 
recycling  is  the  right  thing  to  do.  "A 
lot  of  our  people  an.^  parents,"  one 
coordinator  said,  "and  they  like  to 
show  their  children  that  they're 
recycling." 
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Nezv  Law  Requires  State  to  Cut  Solid  Waste  by  25  Percent 


A  new  state  law  calls  for  cutting 
state's  solid  waste  by  at  least  25 
percent  over  the  next  five  years. 

The  1991  Montana  Legislature 
fjasscd  the  Integrated 
Waste  Management  Act 
(HB  160)  that  requires 
state  agencies  and  the 
university  system  to 
recycle  and  practice 
source  reduction  (waste 
prevention)  by  July  1, 
1992.  The  new  law  en- 
courages composting 
yard  wastes  and  recy- 
cling office  and  com- 
puter paper,  cardboard, 
and  used  motor  oil.  It 
also  encourages  that 
computer  technology 
such  as  electronic  bulle- 
tin boards  and  mail  be 
used  to  save  paper. 

Under  the  act,  state  agen- 
cies will  purchase  re- 
cycled paper,  glass,  auto- 
mobile and  truck  tires, 
nnotor  oil,  and  lubricants 
if  "technologically  practi- 
cal and  reasonably  cost 


the         effecHve."  By  Jan.  1,19%,  "95  per- 
cent of  the  paper  and  paper  products 
used  by  state  agencies,  universities 
and  the  legislature  must  be  made 
from  recycled  material  that  maxi- 


MUNICIPAL  SOLID  WASTE  IN  THE  U.S. 


Incineration 
25.5  million  tons  -  14.2% 


Recovery 
23.5  million  tons  -  13.1% 


Total  weight  - 179.6  million  tons 


mizcs  post-consumer  material  con- 
tent," the  law  states. 

Under  another  provision  of  the  act, 
the  Department  of  Health  and  Envi- 
ronmental Sciences 
(DHES)  will  develop 
a  comprehensive 
solid  waste  manage- 
ment program  for  the 
entire  state.  Local 
officials,  citizens, 
environmental  orga- 
nizations, and  the 
solid  waste  and  recy- 
cling industries  will 
all  be  involved  in  the 
planning  process. 
Both  financial  and 
technical  assistance 
will  be  available  for 
local  governments  to 
begin  solid  waste 
management  pro- 
grams. For  more 
information,  contact 
the  Solid  and  Hazard- 
ous Waste  Bureau, 
DHES,  836  Front  St., 
Helena,  MT5%20; 
phone  444-1430. 


Source:  EPA,  1988 


How  to  Start  a  Recycling  Program  at  Your  Office 


FREE  GUIDES 

Order  free  copies  of  "A  Guide  to 
Office  Paper  Recycling"  and  "The 
Montana  Recycling  Directory"  from 
Keep  Montana  Qean  and  Beautiful, 
P.O.  Box  5925,  Helena,  MT  59604; 
phone:  443-6242.  Other  good 
sources  of  recycling  information  are 
the  Solid  and  Hazardous  Waste 
Bureau,  Department  of  Health  and 
Environmental  Sciences,  826  Front 
St.,  Helena,  MT5%20;  phone:  444- 
1430;  and  the  National  Appropriate 
Technology  Assistance  Service, 


P.O.  Box  2525,  Butte,  MT  59702- 
2525;  phone:  1-«00428-1718.  Rodale 
Press,  33  E.  Minor  St.,  Emmaus,  PA 
18098,  offers  Keeping  Your  Company 
Green,  a  free,  92-page  book  with 
ideas  on  waste  prevention,  recycling, 
and  packaging  alternatives. 

WHAT  TYPES  OF  PAPER 
ARE  RECYCLABLE? 

Contact  your  local  recycling  center  to 
find  out  the  types  of  paper  it  is 
currently  buying  arxi  the  services  it 


offers.  Some  centers  wall  pick  up 
your  paper  and  provide  collection 
bins  to  you  on  a  lease  or  loan  basis. 

The  market  for  recycled  paper  in 
Montana  is  still  rather  volatile,  but 
recyclers  are  most  interested  in 
computer  printout  pwper.  Although 
they  are  interested  in  white  office 
paper,  recyclers  aren't  particularly 
interested  in  colored  paper  or 
newspapers  at  this  time.  Some 
recyclers,  however,  will  accept  these 
on  a  donation  basis  or  wrill  pay  you  a 
small  fee. 
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State  Employees  Lead  the  Way  in  Paper  Recycling 


State  employees  in  Helena  recycled 
15.5  tons  of  paper  during  May, 
bringing  the  total  amount  of  paper 
recycled  by  state  offices  during  the 
past  1 1  months  to  81 .5  tons. 

All  35  state  agencies  with  offices  in 
Helena  arc  now  recycling  office 
paper.  Thirty-four  agencies  pjartici- 
patc  in  Recycle  Montana,  coordi- 
nated by  the  Department  of  Natural 
Resources  and  ConscrvaHon,  and 
one  agency  operates  its  own  recy- 
cling program. 

Initiated  by  Governor  Stan  Stephens, 
Recycle  Montana  involves  coopcra- 
fion  among  government  agencies, 
volunteer  groups,  and  the  private 
sector.  Besides  state  employees, 
participants  include: 


•  Keep  Montana  Qcan  and 
Beautiful,  a  non-profit  organi- 
zafion  that  helps  organize  and 
promote  Recycle  Montana 

•  Montana  Recycling,  a  private 
firm  that  buys  waste  paper 
from  state  agencies 

•  County  Market  of  Helena, 
which  donated  recycling 
boxes  for  state  employees' 
offices 

•  The  U.S.  Department  of  En- 
ergy, which  provided  funds 
for  the  one-year  pilot  program 

Governor  Stephens  began  the  pro- 
gram to  test  the  feasibility  of  recy- 
cling in  state  agencies  and  provide 
an  example  for  the  rest  of  the  state. 


ENERGY  CONSERVED 
BY  RECYCLING  PAPER 


"Support  for  recycling  in 
the  Capitol  was  impres- 
sive, both  in  tenns  of  the 
amount  of  paper  the  legis- 
lators recycled  and  in 
terms  of  the  new  recycling 
legislation  they  passed." 


Among  the  parficipants  in  Recycle 
Montana  were  the  1991  Montana 
legislators  and  others  associated 
v\ith  the  session.  Twenty-seven  tons 
of  paper  were  collected  from  recy- 
cling boxes  in  legislafive  offices, 
mcefing  rooms,  and  House  and 
Senate  chambers  during  the  four- 
month  session. 

'Trogram  instrucdons  and  general 
recycling  informafion  were  offered 
to  legislators  in  the  same  way  as  to 
all  employees,"  explained  DNRC's 
Peggy  Nelson.  "Support  for  recy- 
cling in  the  Capitol  was  impressive, 
both  in  terms  of  the  amount  of  paper 
the  legislators  recycled  and  in  terms 
of  the  new  recycling  legislation  they 
passed." 

Recycle  Montana  has  received  an 
enthusiasfic  response  throughout 
state  government.  Nelson  said,  add- 
ing that  more  than  4,000  people 
work  for  the  state  agencies  partici- 
pating in  the  program. 

"Volunteer  recycling  coordinators  in 
each  building  planned  the  program 
for  their  facilities  with  assistance 
from  DNRC,"  she  explained.  Most 
of  the  agencies  put  recycling  boxes 
next  to  photocopiers  and  computer 
printers;  some  agencies  also  place 
them  next  to  each  employee's  desk. 
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DNRC  Offers  Videocassettes  for  Building  Operators 


DNRCs  Energy  Division  has  44 
commercial  videotapes  in  its  library. 
These  videotapes  arc  available  for 
loan  free,  one  or  two  at  a  time,  to  own- 
ers and  operators  of  commercial  and 
institutional  buildings  in  Montana. 
See  the  reverse  side  of  this  insert  for 
more  tape  listings  and  ordering  in- 
structions. All  tapes  arc  in  'A-inch 
VHS  format. 


NEW  VIDEOS 

041  Office  Lighting  Design, 

1986,  EPRl,  9  min.  Shows  variety 
of  lamps  available  and  how  they 
can  be  used  to  save  electricity 
and  improve  producHvity. 

042  External  Boiler  Inspection, 

NUS,  10  min.  Shows  how  to  find 
casing  support  failure,  inspxxt 
valves,  and  check  for  leaks,  cor- 
rosion, and  other  problems  be- 
fore they  become  dangerous. 

043  Boiler  Waterwall  Inspec- 
tion, NUS,  13  min.  Covers  prob- 
lems such  as  overheating,  tube 
supptort  failure,  corrosion,  ash 
accumulation,  and  refractory 
failure. 

044  Bringing  Solar  Electricity  to 
Earth,  1990,  EPRI,  29  min.  Dis- 
cusses worldwide  research  ef- 
forts on  solar  cells  or  photovolta- 
ics  and  shows  how  they're  being 
used  today. 


001  Safe  and  Efficient  Boiler  Opera- 
tions, 1987,  OSU,  36  min.,  with  hand- 
book. Shows  how  to  save  money  on 
fuel,  repairs,  and  other  operating  costs 
for  small  boilers. 

002  Unit  Ventilator  Reconditioning, 
ETH,  22  min.  Looks  at  O&M  of  ventila- 
tors, and  face  and  by-pass  dampers. 
Covers  cleaning,  re-gasketing,  and 
adjusting  linkages. 

003  Boiler  Maintenance,  Operation, 
and  Safely,  ETH,  30  min.,  v^th  hand- 
book. Covers  operating  characteristics 


and  safety  controls  for  atmospheric 
and  power  burner  boilers. 

004  Economizer  Testing  and  Tune-up, 
ETH,  30  min.  Shows  methods  for 
adjusting  make-up  and  return  air 
dampers  in  a  HVAC  system. 

005  Hot  Water  Reset  For  Hydronic 
Heating  System,  ETH,  17  min.,  with 
handbook.  Describes  hot-water  sys- 
tem, reset  control,  three-way  mixing 
valve,  and  checking  set  points. 

006  Multizone  Hot  Deck  Controls, 

ETH,  17  min.,  with  handbook.  De- 
scribes multizone  air  handling  system 
and  resetting  of  deck  temperature 
based  on  outside  temperature. 

007  Guidelines  for  Steam  Trap 
Troubleshooting,  AMW,  19  min.  Out- 
lines how  to  establish  a  preventive 
maintenance  program,  emphasizing 
testing  of  various  traps. 

008  Solving  the  Water  Hammer 
Puzzle,  AMW,  24  min.  Discusses 
causes,  effects,  and  prevention  of  water 
hammer  on  a  steam  system. 

009  Guidelines  for  Steam  System 
Efficiency,  AMW,  15  min.  Looks  at 
piping  needed  to  achieve  optimum 
efficiency. 

010  Let's  Talk  Steamtraps/Updale, 

1984,  AMW,  32  min.  Discusses  opera- 
tion of  steam  traps,  inverted  bucket, 
thermostatic,  disc,  and  differential 
condensate  controllers. 

Oil  The  Anatomy  of  the  LB.,  AMW,  15 
min.  Looks  at  performance  and  com- 
ponents of  inverted  bucket  steam  traps. 

012  Guidelines  for  Steam  Trap  Re- 
pair, AMW,  1988, 20  min.  Outlines 
types  of  steam  traps,  gives  techniques 
for  repairing  each,  and  shows  how  to 
spot  faulty  ones. 

013  Guidelines  for  Steam/Air  Coil 
System  Design,  AMW,  1988, 13  min. 
Explains  causes  of  frozen  steam  coils 
and  how  to  prevent  problems. 

014  Lamps  and  Luminaires,  1982,  lES, 
20  min.  Talks  about  energy  saving 
lamps,  high  intensity  discharge,  and 
warm  and  cool  renditions. 


015  Developing  Troubleshooting 
Skills,  TIK:,  1982, 1 15  min  ,  seven 
parts.  Looks  at  strategies  using  specific 
tools,  records,  and  diagrams  for  ap- 
proaching mechanical  and  electrical 
problems,  and  conducting  planned 
and  breakdown  maintenance. 

016  Basic  Air  Conditioning,  Parts  1 
&  2, 1979,  TPC,  29  min.,  with  booklet. 
"Measurement  of  Heat"  and  "Pres- 
sure &  Heat  Transfer"  discuss  basics 
of  BTUs,  conduction,  convection, 
radiation,  and  Boyles  and  Charles 
laws. 

017  Basic  Air  Conditioning,  Parts  3 
&  4, 1979,  TPC,  32  min.,  with  booklet. 
"The  Air  Conditioning  Cycle"  and 
"Operation  of  an  Air  Conditioner" 
discuss  vaporizers,  compressors, 
condensers,  coils,  fins,  gauges,  and 
valves. 

018  Pumps  and  Motors,  1987,  TPC, 
20  min.  Offers  a  basic  understand- 
ing of  how  hydraulic  pumps  and 
hydraulic  motors  work.  Shows  how 
to  decipher  model  codes  and  what 
they  mean. 

019  AC  &  Variable  Speed  Drive 
Controllers,  1987,  TPC,  20  min. 
Gives  information  about  electric 
motors,  AC  current,  inverters,  con- 
verters, induction,  synchronous 
speed,  slip,  and  hertz. 

020  Air  Conditioning  &  Refrigera- 
tion Systems:  Schematics  and  Sym- 
bols, 1982,  TPC,  15  min.,  with  book- 
let. Shows  basics  of  reading  dia- 
grams for  compressors,  condensers, 
and  evaporators  and  for  discharge 
and  auxiliary  lines. 

021  Multizone  Maintenance  & 
Operations-Lennox,  ETH,  18  min. 
Looks  at  tune-up  and  adjustment  of  a 
roof-top  HVAC  system. 

022  Lef  s  Talk  PRV's  (pressure  re- 
ducHon  valves),  1987,  AMW,  30  min. 
Discusses  saturation  curves,  auto- 
matic and  mechanical  controllers, 
diaphragms,  bellophragms,  bellows, 
and  pistons. 
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023  Introduction  to  Boilers:  An 
Overview,  1988,  ISA,  34  min.  Offers 
summary  of  coal,  oil,  and  gas-fired 
boilers  and  steam  systems.  Describes 
what  boilers  do  and  how  they  operate. 

024  Boiler  Design  and  Construction, 
1988,  ISA,  26  min.  Talks  about  fire- 
tube  and  water-tube  boilers. 

025  Boiler  Feedwater  and  Steam, 
1988,  ISA,  27  min.  Looks  at  feedwater 
controls,  boiler  tubes,  water  chemis- 
try, blowdown  techniques,  and  safety 
devices. 

026  Basic  Electrical  Troubleshooting, 

1981,171, 17  min.  Ust>s  tc^t  instru- 
ments to  locate  circuit  defects,  such 
as  opens,  shorts,  and  excessive  resis- 
tance and  current. 

027  Boiler  Operations,  Waterside, 
1974,  VCA,  20  min.  Talks  about  boiler 
cut  in/off,  blow  down,  header  pres- 
sure, steam  controls,  and  valves. 

028  Boiler  Operations,  Fireside, 
1974,  VCA,  15  min.  Looks  at  feed 
systems  and  combustion  in  gas/oil- 
fired  systems,  drafts,  ignition,  and 
metering  ratios. 

029  Honeywell  thermostat  video 
tape,  1989,  ECI,  35  min.  Covers  pneu- 
matic thermostats  and  cleaning  and 
calibration  of  nine  types. 

030  Johnson  Controls  thermostat 
video  tape,  1989,  ECI,  36  min.  Covers 
pneumatic  thermostats  and  cleaning 
and  calibration  of  nine  types. 

031  Robertshaw  thermostat  video 
tape,  1989,  ECI,  32  min.  Covers  pneu- 
matic thermostats  and  cleaning  and 
calibration  of  seven  types. 


NAME 


032  Fan  System  Theory  and  Hon- 
eywell Controller  tapes,  ECI,  65  min. 
Describes  mixed  air  systems,  heat 
pumps,  furnaces,  duct  systems,  and 
calibration  and  repair  of  25  Hon- 
eywell compxincnfs. 

033  Fan  System  Theory  and  Johnson 
Controls  Controller  tapes,  ECI,  63 

min.  Describes  mixed  air  systems, 
heat  pumps,  furnaces,  duct  systems, 
and  calibration  and  repiair  of  23  John- 
son components. 

034  Fan  System  Theory  and  Robert- 
shaw Controller  tapes,  ECI,  57  min- 
utes. Describes  mixed  air  systems, 
heat  pump>s,  furnaces,  duct  systems, 
and  calibration  and  repair  of  21 
Robertshaw  components. 

035  Oil  Burner  Repair  &  Mainte- 
nance, Navy,  37  min.  Is  public  do- 
main and  may  be  copied.  Discusses 
how  to  clean  and  adjust  an  oil-fired 
boiler. 

036  The  Chemistry  of  Water  Condi- 
Uoning,  1989,  CIC,  60  min.,  with 
booklet.  Talks  about  the  chemical  and 
molecular  structure  of  wafer,  and 
contaminants  and  their  effcxrts. 

037  Water  Treatment  Process  Funda- 
mentals, 1989,  CIC,  65  min.,  with 
bcx)klct.  Addresses  oxidation,  filtra- 
tion, adsorption,  regeneration,  de- 
ionization,  osmosis,  and  pH. 

038  Fundamentals  of  Lighting: 
Course  for  Design  Engineers  and 

Architects,  1ES,1987, 16  hours.  A 
taped  event,  is  home  vidcxi  quality. 
Topics  are  nature  of  light,  light 
sources  and  energy  issues,  interior 
lighting,  and  exterior  lighting. 

VIDEO  ORDER  FORM    ■ 


039  Energy  Net,  Minn,  18  min.  This 
take-off  of  "Dragnet"  follows  an  en- 
ergy analysis  of  a  business.  Is  a  good 
introduction  to  the  dollar  benefits  of 
energy  conservation. 

(MO  O&M's:  A  Guide  to  Energy  Effi- 
ciency, 1984,  Utah,  15  min.  Is  an  over- 
view of  many  of  the  operation  and 
maintenance  items  that  can  be  applied 
to  commercial/retail  buildings. 

Distributors  of  the  Videotapes 

AMW  -  Armstrong  Machine  Workshop 

CIC  -  Culligan  Intomational  Co. 

ECI  -  Energy  Controls,  Inc. 

EPRI  -  Electric  Power  Research  Institute 

ETH  -  E.T.  Harlow  Co. 

lES  -  Illuminating  Engineering  Society 

m  -  Industrial  Training,  Inc. 

Minn  -  Minnesota  Department  of  Public 

Service 
Navy  -  U.S.  Navy 
NUS  -  NUS  Training  Corpwration 
OSU  -  Oregon  State  University 
TPC  -  TPC  Training  Sj'stcms 
Utah  -  Utah  Energy  Office 
VCA  -  Video  Communication  Assodatos 

NOTICE 

These  videotapes  an?  offered  as  a 
public  scr\icc,  but  some  of  these 
tapes  arc  product-oriented.  Any 
reference  to  specific  products  or 
HVAC  systems  does  not  constitute  an 
endorsement  by  the  Department  of 
Natural  Resources  and  Conscrx-ation. 
Viewers  should  thoroughly  investi- 
gate any  claims  made  and  draw  their 
own  conclusions  about  suitability  or 
performance  of  a  product  or  system 
before  purchase  or  use. 


ORGANIZATION 


ADDRESS  or  P.O.  . 
CITY,  STATE,  ZIP 


WORK  PHONE 


PLEASE  SEND  THE  FOLLOWING  VIDEOTAPE(S): 

1. 

Preferred  date  of  receipt 


Return  form  to:  DNRC,  Energy  Division;  1520  East  Sixth  Ave.;  Helena,  MT    59620-2301 
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|v    Twenty-three  Ways  to  Prevent  Waste  Paper  at  Work 


MunJcifwl  solid  waste  management 
will  be  the  fop  priority  of  both  gov- 
ernment and  private  industry  during 
the  199()s.  As  available  space  in  land- 
fills dvkindles,  state  and  local  govern- 
ments arc  trying  to  find  ways  to 
reduce  the  amount  of  trash  reaching 
those  landfills.  Strict  regulations 
proposed  by  the  U.S.  Environmental 
Protection  Agency  also  will  affect 
landfill  space. 

The  United  States  produced  nearly 
180  million  tons  of  munidf>al  solid 
waste  in  1988,  according  to  EPA 
figures.  Without  reducing  this  waste, 
EPA  esrimates  that  the  amount  of 
solid  waste  produced  by  Americans 
in  1995  could  reach  200  million  tons. 

In  addition  to  encouraging  recycling, 
EPA  encourages  Americans  to  prac- 
tice waste  prevention  as  a  pre-cycling 
step,  especially  in  the  work  place. 

FOR  WRITING  OR 
PRINTING  PAPER: 

1.  Photocopy  documents  on  both 
sides  of  the  f)ap>cr.  Most  copiers 
feature  duplex  copying  options. 

2.  Buy  recycled  paper. 

3.  Buy  paper  that  can  be  recycled 
most  easily — white  pads  instead 
of  yellow  and  bond  paper  in- 
stead of  groundwood  computer 
paper. 

4.  Keep  rr\ailing  lists  current. 

5.  Reuse  manila  envcloixs,  file 
folders,  boxes,  and  shipping 
materials  such  as  polystyrene 
pxjanuts  and  bubble  wrap. 

6.  Make  scratch  pads  from  used 
paper,  or  send  your  used  paper 
to  day  care  centers  or  home 
schools. 

7.  Circulate  memos,  documents, 
periodicals,  and  reports  rather 
than  photocopying  or  buying 
individual  copies  for  all  office 
personnel. 


8.  Post  menrios  or  announcements 
on  bulletin  boards. 

9.  Send  electronic  messages  on  your 
computer  network  instead  of 
making  p>af)er  copies. 


10.  Use  outdated  letterhead  for  in- 
houscmcnrtos. 

11.  Proofread  documents  on  the 
computer  screen  befoa*  printing. 

12.  Save  documents  on  floppy 
disks  instead  of  making  hard 
copies. 

13.  Reduce  the  amount  of  junk  mail 
you  receive  by  writing  to  the 
Mail  Preference  Service,  Direct 
Marketing  Assfxnation,  P.O. 
Box  3861,  New  York,  NY  101 63- 
2861. 

14.  Use  a  centralized  filing  system. 

FOR  EQUIPMENT: 

15.  Use  remanufactured  office 
equipment. 

16.  Invest  in  office  equipment  with 
waste  reduction  features,  such  as 
high-quality,  durable,  repairable 
equipment,  and  photocopiers 
that  make  two-sided  copies. 

17.  Begin  an  aggressive  preventive 
maintenance  program  to  keep 
your  office  equipment  in  top 
working  order. 

18.  Buy  rechargeable  batteries. 

19.  Recharge  fax  and  laser  printer 
cartridges. 

20.  Install  reusable  furnace  and  air 
conditioner  filters. 

FOR  FOOD  AND 
PERSONAL  SERVICE: 

21.  Use  cloth  roll  towels  in  restrooms 
instead  of  paper  towels. 

22.  Use  reusable  mugs  instead  of 
disposable  ones  for  beverages. 

FOR  MOTIVATION: 

23.  Offer  awards  or  recognition  for 
employee  waste-reduction  sug- 
gestions and  achievements. 
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Businesses  Receive  Tax  Credits  for  Recycling 


The  1991  Montana  Legislature  ap- 
proved tax  credits  for  businesses  that 
use  recycled  materials.  Under  this 
new  law  (SB  110),  businesses  may 
take  an  additional  five-percent  deduc- 
tion for  using  recycled  material  for 
products  that  arc  otherwise  deduct- 
ible as  a  business-related  expense. 


Another  provision  of  the  new  law 
gives  individuals,  corporabons,  f>art- 
nerships,  or  small  business  corpora- 
tions a  25-percent  tax  credit  on  "prop- 
erty purchased  to  collect  or  process 
rcclaimable  material  or  to  manufac- 
ture a  product  from  reclaimed  mate- 
rial." The  credit  can  be  applied  to- 


MATERIALS  IN  MUNIQPAL  SOLID  WASTE 

BY  WEIGHT 


Yard  wiBtes  •  31.6  million  tomi 
17.6* 


Other-  20.8  million  ton« 
11.6% 


CUm  •  12.5  million  tons 

7.0* 


Food  waslea  -  13.2  million  tons 
7.4% 


Flutici  - 14.4  million  tons 
»J>% 

Mctjis  '  1SJ  nullion  tons 
8.S% 


Total  weight  - 179.6  million  tons 


Source:  EPA,  1988 


ward  property  purchased  between 
Jan.  1, 1990,  and  Jan.  1,19%,  but  not 
toward  property  used  to  produce 
energy  from  reclaimed  material. 

For  details  check  with  the  Depart- 
ment of  Revenue,  Mitchell  Building, 
Helena,  MT  5%20;  phone:  444-2837 
for  individual  income  tax  informa- 
tion, or  444-2441  for  corporate  tax 
information. 


The  Montana  Dcpartmint  of  Nat- 
ural Resources  and  Conservation 
publishes  Energy  Source  several 
times  a  year  vkith  funding  from  the 
U.S.  Department  of  Energy. 

Address  your  comments  and 
suggestions  to  Pat  Hoban,  DNRC, 
1520  East  Sixth  Avenue,  Helena, 
MT  5%20-2301 ;  phone;  444-6697. 
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DNRC  is  putting  together  a  plan  to  provide  building 
the  following  itenr^  would  be  relevant  to  you.  Please 
topics  under  "other." 


HEATING 

G  boiler  water  treatment 

D  bo'kr  control  systems 

D  boLor  operation  and  maintenance 

D  boilor  theory 

□  steam  traps 

D  night  setback  thcrrriostatj 

G  heat  exchanger 

Zl  gruu:ia  sovuxw  heat  pumps 

□  Variable  .Mr  Volume 
D  HVAC 

12  other  (specify) 


operator  training.W'e  would  like  input  on  which  of 
check  as  many  as  you  like  and  provide  additional 


BUILDING  EN\'ELOPE 

Hi  insul^tir-n 

D  window  block  up 

G  indoor  air  quality 

D  asb«?«tos 

D  other  (spcdfy)  


LIGHTING 

D  new  lighting  technologies 

D  occupancy  sensors 

□  ekxtroiiic  ballasts 

D  othtr  (spodh-) 


OTHER 


COOLING 

Ci  economy  cooling  mcasui'es 

D  largp  swamp  cooiors 

Q  refrigeration  systems  and  new  refrigerants  (non-CFC) 

G  other  (specify) 


G  variable  speed  nv>tor  drives  and  electronic  nxjtor  starters  / 

Q  high  efficiency  fl'\:fic  molors 

□  moto'  opcrahon  and  maintenance 

n  sw\mr:iing  pool  covers 

G  energy  aconunting-"Whal  fuel  bills  ieli  you" 

Q  other  (speafy) 


^^.iff-d 
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73  ^^\^^^^^f  Commercial  and 
Institutional 
,^^~  Building  Operators 


Local  Governments 
Participate  in  MPC- 
MLGEO  Program 


The  Montana  LxKal  Government  Energy 
office  (ML GEO)  is  pleased  to  announce  the 
participation  of  23  county  and  municipal 
jurisdictions  in  the  pilot  Electric  Conserva- 
tion Program  sponsored  by  the  Montana 
Power  Company  (MPC)  and  MLGEO. 
Participants  have  been  provided  with  a 
report  discussing  the  results  of  a  prelimi- 
nary energy  audit  of  their  facilities. 


May  1993 
MONTANA  SI'--  ."-  <nin 

1515  I    t         •',^-,- 
HELENA.  MON  ■     ^    Vj^^'  .       .,..,.       .      , 

opportunities  often  involve  lighting,  heat- 
ing and  cooling  systems,  and  air  handling 
measures,  as  well  as  improvements  to  the 
building  envelope.  MPC's  current  rebates 
for  efficient  lighting  and  motor  installa- 
tions make  such  energy  improvements  even 
more costeffective.  Interested  persons  may 
contact  MLGEO  for  more  details  about  the 
Electric  Conservation  Program. 


M 


>•  ENERGY  ASSIST A.\CE  FOR 
LOCAL  GOVERNMENTS 


>  Technical 

>  Rnandal 

>  Informational 


MONTANA  LOCAL  GOVERNMENT 
ENERGY  OFFICE 

Olch  Torhlldton 

MLOEO 

2711  Airpon  Road 

Hdarta.  MT   soeoi 

a42.S20S 


The  audit  report  identifies  energy  system 
components,energyconsumption,andcost 
for  each  use  and  Kiel  type.  Written  recom- 
mendations are  given  for  low -cost,  no<ost 
operation  and  maintenance  (O&M)  im- 
provements that  will  result  in  increased 
energy  efficiency.  Energy  conservation 
activities  that  are  more  expensive  than 
O&M  improvements  are  also  identified. 

There  are  many  opportunities  to  improve 
the  energy  efficiency  of  local  government 
facilities,  while  reducingoverallcosts.  Such 


Electric  Ideas 
Clearinghouse 

The  Electric  Ideas  Clearinghouse  (Clear- 
inghouse) is  a  source  of  fast,  free  energy 
information  for  residents  of  Montana, 
Oregon,  Idaho,  and  Washington.  Access  to 
the  Clearinghouse  is  available  through  a 
toll-free  telephone  hotline  and  computer 
bulletin  boanj. 

Info  mnationavailableinckidesadvice  from 
technicalexperts,  product  information,  and 
reports  on  practical  energy  experience. 
Someof  the  topics  covered  include:  HVAC, 
motors,  pumps,  insulation,  boilers,  light- 
ing, refrigeration,  renewable  resources, 
computer  simulations  a  nd  electric  systems. 
Information  about  energy  workshops  and 
conferences  is  also  available. 

The  Clearinghouse  is  sponsored  by 
Bonneville  Power  Administration  and 
several  utilities.  Montanans  can  reach  the 
Clearinghouse  in  three  ways,  all  free: 

Hotline— 1  -800-872-3568 
(M-F  8  AM-5  PM  Pacific  time) 

Fax— 1-800-872-3882 

Electronic  Bulletin  Board — 
1-800-762-3319  (24  hours  a  day) 
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ATTENTION:  To  prevent  deletion 
Please  make  corrections  on  the  reti 

DNRC  is  putting  together  a  plan  to 
the  following  itenr^  would  be  lelev 
topics  ujider  "other." 
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HEATING 
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boiler  water  treatment 
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bo'ler  control  systems 
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boiior  operation  and  maintenance 
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steam  traps 

D 

night  setback  thermostati 

G 

heat  excJianger 

3 

grcju:id  «oim:«.'  heat  pumps. 

C 

Variable  Air  Volume 

D 

HVaC 

n 

other  (spcv-ifv) 

=>      Z 

o 


n 
n 
en 

&> 

3 
O. 

n 

o 
3 
w 
n 


o 
3 


COOLING 

L_'  economy  coohng  measui'es 

D  large  swamp  coolers 

Q  refrigeration  systems  and  new  rcfrigera 

G  other  (specify) 
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ATTENTION:  TO  PREVENT 
DELETION  FROM  THE 
MAILING  LIST,  YOU  MUST 
RETURN  THE  BUSINESS 
REPLY  FORM.  PLEASE 
A\AKE  CORRECTIONS 
ANDCHANCESONTHE 
RETURN  MAILING  LABEL. 

Financing  of  Energy 
Projects  Undergoing 
Changes 

The  state  legislature  has  directed  the  En- 
ergy Division  of  the  Montana  Department 
of  Natural  Resources  and  Conservation 
(DNRC)  Energy  Division  to  create  a  self- 
sustaining  program  to  fund  energy  retro- 
fits in  schools  and  hospitals.  DNRC  is 
working  on  the  design  of  the  program, 
which  will  provide  flexibility  in  project 
selection. 

Under  the  program,  energy  improvements 
in  participating  facilities  will  be  financed 
through  loans.  The  savings  realized  by 
participants  through  avoided  energy  costs 
will  exceed  jjayments  on  the  loans.  As  in 
the  past,  DNRC  will  hind  technical  studies 
and  assist  in  project  development  and 
implementation. 

The  program  will  replace  the  existing  Insti- 
tutior\al  Conservation  Program  (ICP).  Be- 
causeof  adecreasein  federal  fundsaUocated 
to  ICP,  the  money  for  grants  under  that 
program  has  declined.  Also,  new  federal 
regulations  offer  increased  oppwrtunities 
for  leveraging  ICP  money  with  other  fund- 
ing sources. 


This  fall,  DNRC  will  revise  Montana's  state 
plan  forlCPand  make  it  a\'ailablc  for  pub- 
lic review.  The  rc\i5ions  will  reflect  the 
altered  scope  of  ICP.  DNRC  will  provide 
more  information  soon. 

Free  Computer  Spreadsheet 
Available 

DNRC  has  developed  a  computersoftware 
programona  Lotus  123  spreadsheet,  called 
DATAFORM,  that  can  be  used  to  analyze 
the  energy  consumption  of  a  building. 
DATAFORM  enables  building  managers 
to  set  up  an  energy-accounting  system  for 
recording  energy  cost  and  use.  The  mea- 
surements of  heated  areas  in  a  build  ing  are 
also  recorded,  and  the  building's  energy 
use  is  calculated  on  a  "per  square  foot" 
basis.  DATAFORM  provides  a  compari- 
son of  annual  energy  consumption  with  a 
baseline  year,  which  allows  for  the  moni- 
toring of  energy  conservation  measures  in 
a  building. 

Energy  data  are  collected  from  monthly 
utility  bills  and  entered  into  DATAFORM. 
Factors  such  ascost  and  amount  of  fuel  and 
electricity  are  tracked  to  understand  how  a 
building  uses  energy.  Fuel  types  that  can 
be  charted  include  electricity,  natural  gas, 
propane,  fuel  oil,  butane,  and  coal.  The 
information  analyzed  can  be  printed  out  as 
reports  and  graphs. 

Persons  wishing  to  rea?ive  a  free  copy  of 
DATAFORM  should  send  a  request— ac- 
companied by  a  3.5  inch,  double-density 
floppy  disk — to  Ronald  Kainu,Dcpartment 
of  Natural  Resources  and  Conservation, 
1520  E.  6th,  Helena,  MT  5%20-2301. 
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ATTENTION:  To  prevent  deletion 
Please  make  corrections  on  the  retu 

DNRC  is  putting  together  a  plan  to 
the  following  item"^  would  be  lelev; 
topics  under  "other." 
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HEATING 

D  boiler  water  treatment 

D  boiler  control  systems 

D  boiler  operation  and  maintenance 

D  boiler  theory 

□  steam  traps 

Q  night  setback  thcrmostati 

G  heat  exdianger 

D  ground  source  heat  pumps 

□  Variablo  Air  Volume 
D  HVaC 

d  other  (spcvify) 


COOLING 

L_'  economy  coolinj^  moasui'cs 

D  largo  swamp  coolers 

Q  refrigeration  systems  and  new  rcfrigera 

G  other  (spwafy) 
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